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On the Geology of Auverg^ie, particularlif in connexion with the 
. Origin of Trap Rocks atid the Elevation Tfteory. By Pr> 
l.fessor FoBBES. Communicated by the Author.* 
It can hardly at the present day be required that I should 

present any formal apology for offering my speculatioDS on a 
subject removed, as some may suppose, from those to which, 
professionally, my altention is habitually directed. Yet I will- 
ingly take the occasion of presenting to the Society, together 
with the few and somewhat desultory observations which these 
remarks are intended to introduce, some reflections on the posi- 
tion whicli geology ought to bold in relation to the other sci- 
ences ; reflections which the recent application of mathematics to 
the elevation theory of Von Buch and Elie de Beaumont render 
the more fitted to the present occasion. 

If geologists have had reason to congratulate themselves upon 
the escape of their science from the hands of the cosmogonists 
of a century ago, they may perhaps one clay discover that, as 
r^ards the progress of knowledge towards the end which all 
consider as the ultimate aim of science, the discovery of causes, 
the reform which was happily wrought in geology, has been car- 
ried to an extreme. 

, The great mass of exertion which has, within the last forty 
years, been brought to bear upon the subject, has been, I fear 
we must confess it, rather the exertion of the hand than of the 
Iiead. With a self-denial, in moderation pre-eminently praise- 

, worthy, have geologists, especially thoseofEnglandand Germa- 
ny, beeu accumulating and classifying ^c<^, which in inductive 
philosophy essentially form the basis of reasoning. Of this we 

- * Bead before the Royal Society af Edinburgh on 7tti oud '21at Dec IQSO. 
,A collection of B|ieclnictis iUiistratire of the paper, wh3 at the same time pi 
i^ted to the Society. ^ i- y " 
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ft Professor Forbes on the Geology ofAuvergJie, 

should be the last to complain, were these efforts always well 
directed ; but even^the ri^d canons of the Baconian school admit 
of discrimination in the search of truth, a feculty nearly (though 
not quite) as essential in the observer as in the experimentalist, 
and without which he cannot have the slightest clew to separate 
what is important from what is trivial, — what is adapted for im- 
mediate application to the ends of science, from what it would be 
soon enough to detail a century hence, — without which the re- 
sults of his labour, however accurate, maybe redundant, and his 
painfully collected cabinet, as useless to science as if its elements 
had taken their natural course to the chisel or the limekiln. 

The geologist has confined himself too much to the accumu- 
lation of undigested facts. He has considered his science too 
much as a mere department of natural history, without refer- 
ence to the far more important questions of cause producing 
change, which brings it under the immediate dominion of natu- 
ral philosophy. For although we cannot for a moment overlook 
the bold and admirable speculations of Hutton, and the re- 
searches consequent upon them conducted in the best spirit of 
inductive science by [^Playfair and Hall, — ^it must be admit- 
ted that this chapter of scientific history is in a great measure 
insulated from that of the age, and that the methods and results 
of these observers have scarcely been quoted, even by those who 
have adopted their conclusions, without materially enlarging their 
premises. 

This neglect of the great ends of geology, may in some mea- 
sure be ascribed to a discovery which ought to have been one 
of the principal sources of their advancement. The relations of 
the organized fossils found in the strata to the order of superpo- 
sition of these strata, was calculated to aflbrd an indication of 
the highest value for the classification of the groups of rocks 
where mineralogical characters were awanting, and for the iden- 
tification of insulated deposits. 

We ought not, perhaps, to be astonished that so pregnant a 
discovery was carried in its consequences rather to excess. But 
we could not have been prepared for the almost total devotion 
with which geologists have surrendered themsdves to Palaeon- 
tology, — a devotion which has produced a smile even on the 
part of zoologists themselves, when they found the good-natured 
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Professor Forbes on the Geology of Auvergrie. 8 

lility wiih wliicli the analogies of their science were received 
as the canons of geology." The consequence has been, that 
geology, of late years, has become little more than ii commenta- 
ry on organized fossils. The great ends of the science seem to 
have been forgotten, aod strata are no loDger examined in the 
liope of detecting the proof of any mechanical or chemical change, 
but simply for the sake of classifying a new plant, shell, or rep- 
tile. The Dynamics of Gcolc^y have been overlooked, or, if 
adverted to, have been engaged in (too often) with partial views 
and inadequate preparation. 

Yet it is to this point that the exertions of the geologist might 
be successfully applied. His object is the inquiry into the na- 
ture of changes which liave supervened in the condition of the 
earth's surface. Such changes are of two kinds, mechanical and 
chemical ; to investigate these, we might naturally expect that 
natural pliilosophy and chemistry would be thought essential, — 
but geologists in general have bi-oiight to their task but a very 
slight acquaintance with those sciences. I am persuaded that U 
will be by drawing the attention of three classes of persons, viz. 
natural historians, chemists, and natural philosophers, to this 
one very complicated but very Important subject, that any real 
advances are to be made, and perhaps even the alphabet of the 
science of geology is scarcely yet formed. The natural historian 
is to collect the facts or data of the problems upon which the 
othei-s are to reason ; and such a division of labour has, we all 
know, been productive of the highest benefit to every one of the 
mixed sciences. Such geology undoubtedly is, and one, we are 
persuaded, even more complex than is commonly imagined. The 
ordinary theories of geological change often refer to purely hy- 
pothetical cases, much simpler than those which occur in nature. 
The mode of action of the forces unanimously admitted into 
geology is in reality so complex, that to expect to trace an imme- 
diate analogy between the concluaons of mere reasoning and 
■ " II n'eal bruit i|iie des hautca ri^velations faites par la zoologie au profit 
lie U gtelogie, et que cette derni^re arec toule mnfiooce et liocilita tie timve 
avoir iiccept^s cet adaptees bui principaiei baee^ de aa. Lbeorie. Pour moi, 
je ne portage pas I'idee qui a seduit tanl de iicrdonnce, cC je pease t«ut au 
caatraire que I'importation n'a pis eli aussi heiireuse et auttsi utile qu'on ne 
la croit g^nfctalemeiit." — Ceaffraij Si Ililiiire, imlad by Baui. 
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the phenomeDaof nature, would perhaps be too radi. Our ig. 
norance is such, that direct comparison of observed effects of 
known causes by experiment, and the observed effects of UW' 
hnoum causes in nature, can alone lead us to well-founded con- 
clusions. Yet geologists scarcely ever think of such an appeal 
to experiment. Excepting those of Sir James Hall and Mr 
Gregory Watt, we can hardly quote an example.* 

I have perhaps said enough to shew why I conceive that geo* 
^ogy ought sometimes to be treated as a branch of natural phi- 
losophy ; and in the hope of contributing something, however 
imperfect, towards what I consider the neglected part of the 
sdence, I have from time to dme made collections in connection 
with some of the leading problems, for the solution of which 
geology must be ultimately indebted to natural philosophy. One 
of these is the action of heat upon rocks, and another is the me- 
chanical power of elevation which igneous rocks have occasion- 
ally exercised, and its consequences. Without pretending to 
have devoted much special time to the inquiry, I have directed 
my journeys so as to obtain the means of inspecting at least some 
of the most important sites of ascertained or suspected geological 
convulsion : nor can any merely local convulsions be considered 
of much value; it is by the comparison of many points that we 
are enabled to draw, with some degree of probability, the gene- 
ral (though as yet almost empirical) conclusions which geology, 
in its present state, admits of. With this view I have examined 
the trap-rocks of our own island, the ophites of the Pyrenees, and 
the serpentines of Anglesea and the Lizard, — the porphyries of 
Northern Italy, the granite veins of Mount's Bay and Glen Tilt, 
—the ancient volcanos of Auvergne, the Eifel, the Siebenge- 
birge, and of Rome, — and the modern volcano of Vesuvius. 
Without proposing anything like an abstract of conclusions de- 
rived from these various sources, I may be permitted to offer 
some considerations of a general nature on two points, to which, 

" I must not be supposed to have lost sight of the experiments of Dr 
Turner and Mr Harcourt in this couatrj, and of Mitscherlich and Becqiierel 
(whose very important results have by no means attained the celebrity which 
they seem to deserve) on the Continent. These ^ e do not ewe to geologists, 
but to chemists and phy^:€n9% 
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m a recent excursion to Auvergne, my attention was more par- 
ticularly directed ; 1. The igneous character of the trap rocks ; 
2. The theory of elevation of Von Buch andElie de Beaumont. 

I. There is no belter proof of the necessity of a pretty exten- 
sive induction in great geological questions than the alternate 
light and obscurity which the comparison of a new country with 
one little known affords. Even the most skilful analysis of one 
country or mountain group cannot make up for the extension of 
ideas which the examination of several affords. For example, 
were we to draw our conclusions as to the nature of granite 
from the single study of the British isles, of the Alps, or of 
the Pyrenees singly, we should certainly arrive at very con- 
siderably different results. Still more so if we have to compare- 
the sedimentary deposits of those three very different localities, 
as the lias of the Bernese Oberland with that of Bath, or the 
mineralogical character of chalk on the coast of Kent and at the 
summit of the Mont Perdu. It was not the want of talent, 
but the want of extended observation, which led Werner into 
his greatest errors, and it is to the same cause that many of his 
followers have been led to support some of his least tenable 
opinions, as those respecting the origin of the trap rocks, simply 
by confining their attention to a single district. No one will 
deny that the origin of our Scotch trap rocks might be yet in- 
volved in great doubt, had we not indubitable specimens of 
igneous action wherewith to compare them : could we not com- 
pare the analyses of modern lava and basalt, — their mineralogical 
structure, their dykes and veins, and their enclosed minerals. 
On all these points a direct •nmparison was obtained, and to 
those who had seen and examined both classes of phenomena, 
the conclusion was irresistible. Still it required a certain effort 
of abstraction to realise, amidst our trap formations, the recol- 
lections of the torrefied flanks of Vesuvius or Etna,. to trace the 
analogy, -md to pronounce upon the general identity of origin. 
In AuTergnc this effort of abstraction was spared. Both phe- 
nomena are side by side, nor perhaps has the most determined 
Neptuoist ever retired from an examination of these Phlegrajan 
fields, without feeling his former faith shaken ; whilst the majo- 
rity have read at once the recantation of their heresy, amidst the 
»Ecely slumbering fires of Clermont and LeYw^, I^q "^s^ 
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Chorpentier and D^Aubuisson bear a candid testimony in their 
own persons.) 

The effects of heat are of two kinds, producing rocks (bj 
which we mean being the direct agent of their protrusion,) and 
altering them. Each of these, but especially the latter, affords 
a field of inquiry of the most interesting character, and oflen 
fills up a chain of evidence as solid and as conyincing as any even 
in mathematical physics. Of both of these Auvergne contains 
examples, though perhaps the production is more frequent than 
the change of character. To go over what has been already so 
well enforced, the general deductions from the phenomena of 
Auvergne, is by no means my purpose ; I would rather allude 
to one or two individual points which may pretend to something 
of originality ; and first, I would remark, that the striking con- 
viction which, as we have said, a sight of this country has 
seldom failed to impart as to the origin of trap (undoubtedly 
one of the most fundamental positions in geology), we attribute 
quite as much to the topographical condensation of the evidence 
as to its superior force. We discovei* in Auvergne vast plaieatix 
of basalt, of the origin of which we know nearly or quite as little 
as of that of Salisbury Crags, near Edinburgh, or the Whin Sill 
of the north of England. In close apposition to these, we have 
flows of lava, as distinct, as rugged, and as obviously igneous 
^s those of Vesuvius ; — ^following the course of the actual valleys 
issuing from scorified craters, rolling their tide of desolation into 
the midst of fertility, — in short, presenting as complete a picture 
of volcanic energy, even in its most frightful form, as can any 
where be seen, with the single exception that all is cold and 
hard. Though, as later writers have pointed out,* there may 
be an insensible passage from the basalts of these platforms to 
the more modern streams, we seldom fail to discover a general 
reference to an older or a newer class, one anterior, the other 
posterior, to the existmg condition of the valleys. The basaltic 
j)lateaux we cannot trace to their source, the couUes of lava we 
can ; the evidence of a common origin is perhaps not greater 
than that which a trap rock country, and a modern volcanic 
country compared would afford, only that you have no sepa- 
ration of the two in point of space ; — ^you may stand upon 
tettlt and break lava ; you may compare at one instant the 
' * flcnn^ on the Yolcanos of Central France. Ljell's Geology, vol. iil. 
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configuration of both, ihe constitution of both, tlie included 
minerals of both. 

The next remark I would make is an important one, and 
cefers to the alteralion of rocks. The group of volcanic rocks 
round Clermont forming what may be called the Monts Dome, 
rise througb an elevated table-laud of granite, the flanks of 
which are abundantly eovered by sedimentary deposits of the 
tertiary epoch. Associated with the latter are many of the 
basalts. Thus in the hill of Gergovia, we have a section of 
this kind, reckoning from below ; 1. Tertiary limestone ; S. Ba- 
salt with nodules, and conlaining crystals of chalcedony ; 3. 
Tertiary limestone, sometimes oolitic; 4. Basalt; 5. " Calca- 
reous peperino" (Scrope), a sort of volcanic tufa containing veins 
of compact felspar ; 6. Basalt at the summit. From the middle 
bed of basalt shoot forth veins into the superincumbent calca- 
reous tufaceous matter, which, in tlie places I examined, presents 
no decided appearance of alteration by heat. M. Dufrenoy* 
thinks otherwise, and infers the posteriority of the contained 
basalt to the containing strata, which I am disposed to think 
the phenomena of veins just alluded to would force us to admit, 
though Mr Scrope -f* draws an opposite conclusion. This differ- 
ence of opinion is not a little instructive ; and the exact paral- 
lelism in that, as in ether respects, between these phenomena 
and those of Scotland, as well as the almost total absence of ap- 
parent torrefaclioD at Gergovia, serve admirably to connect the 
most unequivocal volcanic appearances with those of a more du- 
bious character. 

M'meral Character. — The mineralogieal character of the 
rocks of Auvergne is one of their most interesting features. 
Dr Daubeny | has particularly alluded to the jjerfedly basaltic 
character of the recent cou/ees of Gravonoire, near Clermont. 
One of these, in particular, on the side next Montaudoux, pre- 
sents most brilliant crystals of olivine and augjte, such as our 
trap rocks associated with the older formations exhibit. The 
mygdaloids and compact felspars might every one be matched 
kScotland, as well as many of the trachytes of Mont Dor and 

• Memoires pour scrvir k la Gtologie de la France, tom. 1. 
I + Central France, p. 32.— Mr Lyell agrees with M. DuR-eiiay, GeoIo;(y, 
t p. 969. 

£l^tte:3 m ibe GeoloR; of .4iiTt9«iui, £4 Clul Jouxsnl, m&,3X. 
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the Cantal, and the tradiy tic congloiiierates of the latter» whaok 
much resemble tboae of Arthur^s Seat. Where the trachytes 
are mcnre perfectly crystallized, containing ^assy felspar in aiz- 
sided tables, as at the Puy de Sancy, and in four-aided pnamB, 
aa at the CiqHicin, both in the Mont Dor, we have a perfect 
andtype in the rock of the Drachenfels ; whilst the porous but 
durable lavas of the comUes of Pariou and the Puy de Nugiie 
(the latter forming the well known Pierre de Volvic) veiy dotdly 
resemble the millstone lava of the environs of Andemadi. Of 
the rock called Domite I diall say nothing, because the only 
pioof of the prcvaiUng hypothecs, that it is altered gramte 
ejected like hasty-pudding (to use the phrase of Mr Scrope), is 
yet untried : we may hope for something like a result from Mr 
Haroourt^s experiments at the Low Moor iron-works. The 
phonolite of the Puy de Griou, in the Cantal, is identical with 
that of Blackford Hill, near Edinburgh. Again, the lavas and 
scum of the Puy de Gravenoire and the lava of the Puy de 
Come, forming the vast and sterile Chdre dc TAumone, offer 
the most perfect analogies to the productions of Vesuvius and 
other modem volcanos. The felspathose rock of the Mont Dor 
contwiing sulphur and alum, may be classed with that of the 
Solfatara, and the tufas of every part of Auvei^e may find 
parallels at Ischia, at Paualipo, and in the Campagnadi Boma. 

Structure. — Nor does the columnar form occur under less 
remarkable circumstances. We find basaltic pillars of exqui^te 
sjrmmetry, straight and bent, at Murat, in the Cantal, and in a 
thousand other rites, which may rank with those of Staffa and 
the Giant'^s Causeway. Whilst, what is far more remarkable, 
we discover the most obvious traces of columnar structure in 
the relatively modem lavas, as in the very remarkable locality of 
Pechadoire, near Pont Gibaud, and in the still more singular 
displays of the Vivarais, a country which I have not visited. 

There is another circumstance respecting the structure of the 
undoubtedly igneous rocks of Mont Dor well worthy of remark. 
The sUUy structure, so far from being opposed to the crystalline 
character of the rock, is found frequently combined with it, and 
that in the three leading characters of rock, trachyte, basalt, 
and phonolite. The columns of trachyte behind the baths of 
Mont Dor have so excessively slaty a structure, that it is with 
fiest dJiBcidty that we can jnocure fresh surfaces even in hand 



Professor Forbes on the Geologic of Auvergne. 9 

ipecimens. As to basolt, its tabular form is too frequent in 
Auvergne not to be remarked. But I particularly noticed vast 
slabs of it in the valley above St Bonnet, one of the immenae 
external indentations of the group of MonL Dor. 

Two exlremely picturesque eminences, not very far from the 
last mentioned valley, called La Thuilliere and La Roche Sana- 
doire, are composed of what has been called by almost aii writers 
on Auvergne, plioiioUte, though it docs not coincide precisely 
■with my idea of that rock. It is composed, however, apparently 
altogether of felspar. In the case of La Thuilliere, the very 
polygonal arrangement, striking when viewed at a distance, 
merges into a most completely slaty structure when closely exa- 
mined, the rock forming vast tabular masses which resemble 
strata. To these cases we might add that of the modem lava of 
the Puy Nugei'o, forming the couUe of Volvic, the stone of which 
may be cleft into tabular masses parallel to the bed in which the 
lava flowed, and these again through vertical planes coinciding 
in direction with the lava stream. These remarks find an im- 
portant application in considering the tabular structure of rocks 
of dubious origin, such as granite, which may be even extensive- 
ly slaty (as it rarely, and though sometimes \i, as on the south 
side of the Canigou in Roussillon, near Prats-de-Mollo), without 
leading ns to the conclusion of an aqueous deposition. 

Passaic of rocks into one another. — I have already observed, 
that, far from finding geological theories too simple, I imagine 
that they are rarely complicated in any proportion to the actual 
complication of nature. Especially the changes which occur 
o/ier their deposition, and which may be oftentimes repealed, 
may serve to render inextricable the apparent disorder of super- 
position. 

It has been a general {and for the most part a well founded) 
opinion, that trachytic eruptions were prior to basaltic ones ; and 
that the existence of these rocks may refer to very different pe- 
riods in the history of our globe. The universality of this view, a 
study of Auvergne will hardly allow us to acquiesce in. I shall 
confine myself at present to one curious section, which I was in- 
duced especially to examine from a reference to it in Mr Scrope's 
work on Auvergne * where he has called attention to the exist- 

• Nofep. 109. 
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of the scenery (although it is not on a very great scale) in the 
Gorge d^Enfer in the Mont Dor. I think we are bound to con- 
dude that the rocks of this country have undergone great 
changes in the constitution, structure, and mutual relation, by 
causes which have acted subsequently to the convulsions which 
brought them into juxtaposition. Such changes are what 
theory can take little account of, though they may be most: nu- 
merous and most important ; and this is one of the cases in 
which the processes of nature seem more involved than we can 
ever venture to render our theories, which, from our limited 
sources of induction; are perhaps universally ioo eimpkj though 
we dare not render them more complicated without deserting 
altogether the track of logical analogies, and running the risk of 
shipwreck amidst a chaos of possible contingencies. 

The relations of the igneous to the stratified rocks are also 
very obscure ; we have mentioned the instance of Gtrgovia, and 
we might extend our remarks to the fresh -water formations of 
the Cantal. A sketch . of these has been given by Messrs 
Lyell and Murchison,*«and also by M. Dufrenoy-f- and others* 
I examined the curious sections occurring between Aurillac and 
Tiesac, particularly that at the latter place, where I spent two 
days. But I own that the dynamical conclusions from these 
formations seem extremely^difficult. We are forced to consider 
the limestone as anterior in point of date to the tufas and other 
volcanic rocks, yet wc frequently find masses of the latter con- 
tained in the former. 

Perhaps the origin of these tufas is the most difficult, and one 
of the most important problems presented by the Cantal and. 
Mont Dor. I shall hazard a few remarks respecting them, in 
concluding with a notice of the theory of elevation. 

II. Theory of ElevaUon-^Craters, — The hypothesis proposed 
long ago by Von Buch, to account for certain appearances 
in volcanic countries, (as in the Isle of PaliAa, one of the Ca- 
nary Islands), amounts to this ; that, in some cases, the conical 
form of volcanic mountains, instead of being assumed in virtue 

* Annales des Sciences Naturelles, torn, xviii* 
f Amiales des Mines, 2de Serie, torn. viL 
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of successively imposed coats of lava trickling down tn an in- 
clined position, was assumed subsequently to the horizontal de- 
position of those beds, by a thrust upwards from below ; hence 
such an external con ligu ration may be independent of the vol- 
canic nature of the materials. Cavities so formed are what Von 
Buch terms Craters of Elevation, The recently published in- 
genious views of M. Elie de Beaumont, on the epochs and 
modes of elevation of mountain chains, includes the theory of 
Von Buch as a particular case, namely, an elevation at a paint 
producing a group, instead of elevation along a line producing 
a chain of mountains. Hence the groitps of Mont Dor and the 
Canlal have excited the particular attention of that very dis- 
tinguished geologist, who, (with M. Bufrenoy), has published a. 
paper* expressly on the subject, which was my constant com- 
panion whilst examining that country. The great excitement 
which has recently prevailed amongst geologists, especially on 
the Cflniinent, about this matter, led me to examine the evi- 
dences with the more attention, though my examination 'was 
curtailed extremely by tiie constant annoyance of bad weather, 
which I experienced in September last. 

What is brought forward as the chief novelty in the general 
views of MM. Elie de Beaumont and Uufrenoy, is the actual 
calculation of the spaces or fissures which should be left in the 
slope of the cone (or rather pyramid of many sides). That 
such spaces must occur is obvioLis, from the circumstance that 
the surface of a cone is larger than its base, and that the ma- 
terials, which when united occupied only the area of the base, 
are to be elevated towards a common vertex. Looking upon 
the question mathematically, nothing can be clearer or more sa- 
tisfactory than such a statement ; and perhaps there is room for 
regret, thai, in the paper alluded to, a parade of analytical re- 
search appears, which adds neither to the conclusiveness nor to 
the elegance of the reasonings. The effect, however, of this 
novelty, cannot fail to be advantageous to geological science. 
It will give to geologists, in some cases, the means of reducing 
to definite trial vague trains of reasoning, and it will generally 
aid in fortifying the prosecutors of this speculative si-ience with 
* Annales des Mices, Sde Serie, tom. iii. 
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of the scenery (although it is not on a very great scale) in the 
Grorge d^Enfer in the Mont Dor. I think wc are bound to coik 
dude that the rocks of this country have undergone great 
changes in the constitution, structure, and mutual relation, by 
causes which have acted subsequently to the convulsions which 
brought them into juxtaposition. Such changes are what 
theory can take little account of, though they may be most du« 
merous and most important ; and this is one of the cases in 
which the processes of nature seem more involved than we can 
ever venture to render our theories, which, from our limited 
sources of induction; are perhaps universally ioo eimple^ though 
we dare not render them more complicated without deserting 
altogether the track of logical analogies, and running the risk of 
shipwreck amidst a chaos of possible contingencies. 

The relations of the igneous to the i&tratified rocks are also 
very obscure ; we have mentioned the instance of Gtrgovia, and 
we might extend our remarks to the fresh* water formations of 
the Cantal. A sketch . of these has been given by Messrs 
Lyell and Murchison,*.and also by M. Dufrenoy-|- and othiers* 
I examined the curious sections occurring between Aurillac and 
Tiesac, particularly that at the latter place, where I spent two 
days. But I own that the dynamical conclusions from these 
formations seem extremely^difficult. We are forced to consider 
the limestone as anterior in point of date to the tufas and other 
volcanic rocks, yet wc frequently find masses of the latter con- 
tained in the former. 

Perhaps the origin of these tufas is the most difficult, and one 
of the most important problems presented by the Cantal and. 
Mont Dor. I shall hazard a few remarks respecting them, in 
concluding with a notice of the theory of elevation. 

II. Theory of Ekvation^Craters. — The hypothesis proposed 
long ago by Von Buch, to account for certain appearances 
in volcanic countries, (as in the Isle of. PaliAa, one of the Ca- 
nary Islands), amounts to this ; that, in some cases, the conical 
form of volcanic mount^ns, instead of being assumed in virtue 

* Annales des Sciences Naturelles, torn, xviii. 
f Aimales des Mines, 2de Serie, torn. vii. 
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of auccesBively imposed coats of lava trickling down id an in- 
clined position, was assumed subsequently to the horizontal de- 
position of those beds, by a thrust upwards from below ; hence 
such an external conBguratioii may be independent of the vol- 
canic nature of the materials. Cavities so formed are what Von 
Buch terms Craters of Elevation. The recently published in- 
genious views of M, Elie de Beaumont, on the epochs and 
modes of elevation of mountain chains, includes the theory of 
Von Buch as a paiticular case, namely, an elevation at a point 
producing a group, instead of elevation along a line producing 
a chain cf mountains. Hence the groups of Mont Dor and the 
Cantal have excited the particular attention of that very dis- 
tinguished geologist, who, (with M. Dufrenoy), has published a 
paper » expressly on the subject, which was my constant com- 
panion whilst examining that country. The great excitement 
which has recently prevailed amongst geologists, especially on 
the Continent, about this matter, led me to examine the evi- 
dences with the more attention, though my examination was 
curtailed extremely by the constant annoyance of had weather, 
which I experienced in September last. 

What is brought forward as the chief novelty in the general 
views of MM. Elie de Beaumont and Uufrenoy, is the actual 
calculation of the spaces or fissures which should be left in the 
slope of the cone (or rather pyramid of many sides). That 
such spaces must occur is obvious, from the circumstance that 
the surface of a cone is larger than its base, and that the ma- 
terials, which when united occupied only the area of the base, 
are to be elevated towards a common vertex. Looking upon 
the question mathematically, nothing can be clearer or more sa- 
tisfactory than such a statement ; and perhaps there is room for 
regret, that, in the paper alluded to, a parade of analytical re- 
search appears, which adds neither to the conclusiveness nor to 
the elegance of the reasonings. The effect, however, of this 
novelty, cannot fail to be advantageous to geological science. 
It will give to geologists, in some eases, the means of reducing 
to definite trial vague trains of reasoning, and it will generally 
aid in fortifying the prosecutors of this speculative science with 
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surftice of the mountiun groups : he has likewise observed that, 
as proper lava streams are always narrow, such an arrangement 
could not occur in all directions. But there is almost a physical 
impossibility to such an arrangement, namely, that, unlesB the 
crater had an edge or lip mathematically level all round, a uni- 
versal effusion of the kind which I have alluded to could not 
take place; some lateral deficiency must have drawn off the ris- 
ing fluid, unless we conceive a supply so boundless as to resem- 
ble that of a very copious spring rising up under hydrostatic 
pressure, — a phenomenon far less reconcilable with those now ob- 
served than the theory of Von Buch. 

8. The enormous disproportion of the valleys to the drainage 
of a single conical mountain next strikes us ; and this is equally 
applicable to the Mont Dor. It is hardly credible that such 
and so numerous valleys could be the mere work of erodou.* 

4. This and similar difficulties seem to have beeQ so strong- 
ly felt, that many or most writers have taken refuge in the 
theory of earthquakes having produced these rents ; — ^this, how- 
ever, M. Elie de Beaumont justly observes, is a b^ging of the 
question, since separation by fracture in this case implies eleva- 
tion above the horizontal plane. [The contraction from cooling 
might have*been mentioned, but that is wholly inadequate.] 
But there seems even a stronger objection, which brings those 
who entertain such views directly under the ranks of the eleva- 
tion theory. Such earthquakes could not have accompanied or 
occurred between the deposition of these successive layers ; for, 
had this been so, we should have wanted the perfect coinddenoe 
between five, six, or seven successive beds exhibited on each side 
of these valleys, and which seem perfectly to correspond. Indeed 
no overflow could have taken place after the formation of a sin- 
gle such valley, as the lava must have followed the direction 
of the valley, as we see constantly amidst the Monts D6ine. 
Consequently the earthquakes could not have taken place until 
the effusions had completely ceased, and hence correspond in 

* Xn a memoir published since this paper was read, M. Elie de Beaumont 
puts this difficulty in a forcible, and, it seems to me, not an exaggerated 
light : — ^ On ne pourraii concevoir la reunion de Tune et Pautre drconstances, 
la divergence des valines jointe k Texistence des barrages, qu'en ima^ant 
fo^tiquementy des courans diluviens descendant du ciel en li^e perpendlcu- 
laire !"— Mtooires pour servir, &c. torn, ill p. 293. 1836. 



Professor Forbes on the Geology ofAuvergne. 17 

^oint of time, as well as io effect, to those which the elevation 
theory assumes. 

5. I have already said that the theory of the tufas and con- 
glomerates of this country appears so difficult, that I should 
be univilliiig to found theoretical conclusions upon them. Their 
stratification, such as, in some cases, I firmly believe to exist, 
affords, however, an evidence too important to be overlooked. 
The seclioo formed by the river Cer near Tiesac (in the Can- 
tal) is one of the best instances. The following memorandum 
was made at the time i " I crossed the valley to examine a sec- 
tion of the constituents of the mountain, exposed by a very Ex- 
tensive and picturesque landslip. Above the conglomerate or 
tuff which forms the bottom of the valley, is a bed of compact 
trachyte, very like the claystone porphyry of the Pentland Hills. 
It has a tendency to columnar structure transverse to the direc- 
tion of the bed, and breaks with the hammer also in that direc- 
tion, though the texture of the rock indicated by the crystals is 
parallel to the bed. Above this bed is one of tufaoeous conglo- 
merate, like those of Naples, and strongly appearing as if stra- 
tified by water ; then another bed of compact trachyte ; then 
coarse conglomerate ; and the whole is capped by basalt (which, 
however, I did not ascend high enough to meet with). The lowest 
bed is of great thickness. It is extensively exposed in the chasm 
below Tiesac, through which the river runs. It is a matter of 
question whether this chasm is of erosion, or a crack." Now 
the whole of these beds dip at an angle of 3" 42', at a mean, ac- 
cording to M. Elie de Beaumont, though in many places consi- 
derably mora, from the vertex of the cone. If the third bed from 
the bottom which is conformably stratified really indicate aque- 
ous deposition, the conclusion is nearly irresistible that such de- 
position took place whilst the bed of trachyte below was hori- 
Kontal ; and hence, by the reasoning of the last article, the beds 
above must also have been subsequently horizontally deposited. 
The importance of the question I lay before future observers, 
nor shall I take upon myself to make any general statement re- 
lative to these tuffs, considering the short and imperfect exami- 
nation which I gave them, and the difficulties which at the time 
I felt upon the subject. My observations in the valley of the 
Cer were, however, carefully made, and were entirely confirmed 
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, afterwardi in the Mont Dor. The lowest tufaceoiis bed in the 
section at the cascade of Mont Dor already given, which oon- 
. tains recent wood, indicates^ I think, a fluviatile or lacustrine 
origin. The latter is rendered more probaUe (and it is the 
most conformable to the views just stated) from the very re- 
markable tufaceous deposit in a neighbouring valley, above the 
. spot called La Vemiere, where a pumiceous conglomerate oocurs 
• interstratified with the most delicately deposited beda of fine 
white clay, which must evidently have had their origin in still 
water. This does not accord with the idea of Mr Scrope in his 
beautifully illustrated work on this district, that such beds were 
formed from the debris accumulated by torrents* 

6. I must, bowevor, observe, that the ori^ of these tuface- 
ous beds seems to be distinct from that of the great mass of 
oonglomerate which occupies the base of almost all these valleys 
to an immense depth. It is a proper rock, and is, as MM. £lie 
de Beaumont and Dufrdnoy observe, to be distinguished care- 
fully from the mud eruptions by which H^cuianeum was co- 
vered. It has a trachytic basis, and the inclosed fragments are 
generally trachyte ; so that it is probably the result of some in- 
ternal interrupted process, not a recomposed rock in the proper 
sense of the words. This is entirely confirmed by the undoubt- 
ed mechanical energy it has exerted, as, for example^ in dis- 
turbing, elevating, and imbedding the tertiary stratified deposits 
with which it came in contact, as described by Messrs Lyeli and 
Murchison*, and others. I own that the strong impression 
made upon my mind (notwithstanding its prima Jack improba- 
bility) by the Cantal was, that this conglomerate had been the 
agent of elevation of the whole group. The evidence seems to 
strengthen upon reflection, nor can I easily account otherwise 
for the entire occupation of the bottom of the valleys by this 
conglomerate, which must have been itself fissured had it been 
merely passive. At all events, the disturbance of the stratified 
rocks by thb material must be considered as entirely conforma- 
ble to the elevation theory, and as indicating beyond any doubt 
a cert£un amount of convulsion. 

7. Upon the whole, it seems to me that the evidence of earth- 
quakes subsequent to the deposition (in whatever way) of the 

* Annales des Science Nat. xviti 173. 
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ital and Mont Dor, ie a fact so indiiipu table as to render tfae 
itrgument about craters of elevation to a great extent merely 
verbal. It is impossible to look upon either of these districts, 
and espedaily tlie latter, without perceiving incontrovertible 
evidence of extensive convulsions. These convulsions could not 
have taken place without elevation, and elevation is a kind i>r 
action with which all geologists are familiar, and which has been 
repeatedly appealed to by some of the warmest oppouents of the 
elevation craters. If this be an assumption then, it is a reason- 
able one ; and the only other postulate uf that theory, namely, 
the extensive horizonlal beds of volcanic matter, is so entirely 
conformable to the facts observed in the comparatively level 
ground adjoining these very mountain groups, as in fact to be 
viewed as no assumption at all, or at least as possessed of equal 
probability with any other opinion as to its primitive poation. 
I allude to the immense plateaux of basalt in the level country 
of Auvergne, so fuitlifuUy and admirably delineated in Mr 
Scrope's work. There seems, therefore, so much of probability, 
and BO hltle of extravagance, in the theory, that we wonder how 
it could possibly have given rise to such animated opposition. 

At the same time, looking on the subject with the impartiali- 
ty of a spectator, — a mere straggler into the domains of geology, 
it seems perhaps not less unreasonable to expect that all cases of 
such actions should yield themselves with equal facility to the 
support of so simple a hypothesis. Whilst we see in the Can- 
tal an example of elevation of great unity and simplicity, the 
Mont Dor, though bearing no less obvious traces of upheaving 
agency, seems to bid defiance to any thing like regular analysis. 
To attempt to calculate, on the principles of M. £he de Beau- 
mont, the magnitude of tl»e fissured spaces produced by three 
simultaneous (or consecutive) elevations at as many points with- 
in a radius of three or four miles, appears unwarrantably bold. 
Nor arc the rugged features of this picturesque country trans- 
latable into language sufRciently definite to authoriite or to 
disprove such a conclusion. I own that an unbiassed and most 
attentive survey of the bearings of the group from the Pic de 
Sancy (the highest ground in Central France, 1887 metres 
! the sea) did not lead me to this conclusion, — I mean that 
such elevations were necessary ani sufficient lo explain the 
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observed phenomena. Many circumstances lead me to conclude 
that the changes undergone by this district have been vastly 
more complicated, more numerous, and more prolonged ; and 
that it would be unreasonable to expect that such phenomena 
should always be of so simple and so elementary a description. 
Some facts inferring many successive changes in the materials 
constituting the Mont Dor have been already adverted to. 
Others it would be easy to cite*. The numerous dykes of tra- 
chyte and basalt are especially remarkable, and if accompanying 
or in any part posterior to the general elevation, must necessa- 
rily have altered most materially the configuration of the ground, 
and the relations of its constituents. That the three points or 
centres of elevation indicated by MM. Elie de Beaumont and 
Dufr^noy, viz. the Puy de Sancy, the Puy de la Tache, and the 
Roche Sanadoire, were really points of disturbance and deva- 
tion, seems scarcely to admit of doubt. The last, indeed, speaks 
for itself; the spectator, placed on one of the magnificent pho- 
nolitic masses of La Thuilliere or La Roche Sanadoire, finds 
himself nearly surrounded by mural escarpments. But I con- 
tend that there must probably have been many more centres of 
effervescence, whose successive outbreaks may have materially 
changed the original configuration of the district. The termina- 
tions of many of the valleys differ from what the elevation theory 
would point out, neither expanding into craters, nor vanishing 
in mere rents, but having frequently rounded mural termina- 
tions, which may be compared (as I rather think M. Elie de 
Beaumont himself has done) to the ouks or theatre-like termi-* 
nations of many of the Pyrenean valleys. One of these partial 
disturbances may, I conceive, be seen in a very remarkaUe 
crater-like cavity close to the Roc Crusau ; npr does it appear 
that the disturbing energy was exhausted until it had spent it 
self by the comparatively modern orifices of the Puy de Tar- 
taret, the lakes Pavin, Servieres, and others. 

Edikburgh, bth December 1835. 
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Questions for Solution relating (o Meteorology, Hydrography, 
and tlte Art of Navigation. By M. Abago. (Continued 
' from Vol. XX. p. 405.) 

Mean heigftt of the Barometer. — A few yeai-s ago a positive 
denial would have been given to the assertion, that there is any 
permanent difference between the barometrical heights corres- 
ponding in the different regions of the globe to the level of the 
sea. At present such differences are regarded as not only pos- 
sible but even probable. The officers of the Bonite ought there- 
fore to preserve their barometer with the most scrupulous care, 
in a fit stale to make observations by which every variation may 
be registered for the purpose of comparison. Notice should 
never fail to be made of the exact height of the bulb oi the ba- 
rometer above the level of the sea. 



Of the infiuence of different Kinds on the heights of the Ba- 
rometer. — As soon after the memorable discovery of Toricelli 
as meteorologists directed their attention to the observation of the 
barometer, they perceived that in general certain winds pro- 
duced a rapid ascent of the mercurial column, while opposite 
winds produced a contrary effect in n manner equally decided. 
The difficulty was to determine the numerical value of these in- 
fluences. It was necessary, in order to evade entirely passing 
and fortuitous influence, and obtain the true measure of perma- 
nent causes, to operate in great numbers ; to form an estimate 
from a long series ofgood observations made in ihe same locality ; 
to group the winds by their precise directions ; and to deduct 
the means of effects purely l he rmo metrical. 

Burckhardt undertook this labour, availing himself of twenty- 
seven years of observations which Messier had made at Paris 
from 1773 to 1801. If we designate by the tetter H. the mean 
height of the barometer at Paris, that is to say, the heigiit deter, 
mined by the average of all the observations, the means corres- 
ponding to the different winds, according to Burckhardt's calcu. 
i, will be as follows : — 
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mm. 



South Wind, 


H. less 3, 1 


South-west, 


- 2, 9 


Wese, 


- 0, 4 


Nortb-nmt, 


mofe 1, 3 


North, 


- f, 


North-east, 


- 2, 6 


East, 


- 1, 1 


South-east, 


- 0, 8 



It will be seen, from the inspection of this tablei that the di- 
rection of the wind occasions a variation in the state of the ba- 
rometer at Paris of 3°^, 1 above the mean, and of 2°^, 6 below 
it, forming a total variation of ff°^f 7; and that the opposite 
winds, combined two by two^ give a mean height which, in ex* 
treine cases, scarcely diflers by half a millimetre from the mean 
of all the observations. 

M. Bouvard has presented to the academy the results of an 
investigation analogous to that of Burckbardt ; it is founded on 
the observations of the barometer made at the observatory of 
Paris from 1816 to 1831, and leads in general to the same con- 
sequences. By assigning to the letter H. the signification which 
we gave it in the preceding table, we shall have the following 
barometrical heights, corresponding to the different directions 
of the winds : — 



South wind, 
4te«th-w«0t, 
West, 

Kortli-west, 
North, 
North*Msst, 
£tit, . 
South-Mat) 



mm. 

H. le« 8, 7 (2944 <)bserv.) 
•^3 (2847 



- 0, 
more 2, 

- 8, 

- 8, 



3 

2 
2 

7 
7 



(3402 
(1*533 
(2140 
(1390 
(1248 
(890 



The daily observations at nine o'clock in the morning, at 
mid-day, and at three in the afternoon, have all concurred in 
the formation of these numbers. Very nearly the same results 
will be obtained by employing only the maxima heights of nine 
o^clook, and the minima heights of three o'clock. 

In this instance, as well as in the table of Burckhardt, half 
the sunifi of the heights corresponding to the opposite winds, are 
nearly equal to H, that is to say to the total mean. The high* 
est mean effect of the wind is 6°^, 9, which surpasses the result 
afforded by the observations of Messier by 1"*^, 2. 
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Both these tables tend to establish a fact with which meteoro- 
logists cannot be too strongly impressed, that in order to obtain 
in our climates the mean height of the barometer, it is indispen- 
sable to admit into the calculation an equal number of obserra* 
tions, corresponding to the winds from opposite directions. 

The tables which we have just transcribed, suggest many 
scientific questions; they lead us to inquire huw this influence 
of winds on the weight of the atmosphere, varies with the posi- 
tion of places, with their greater or less distance from the sea, 
with their latitude, 8ic. In the mean time, till data sufficiently 
numerous be obtained to enable us to attempt the solution ol 
these various meteorological problems, I shall here present to 
the reader the results of two series of very accurate observations, 
which were communicated to the academy by MM. Schuster and 
Gainbart. The first were made at the School of Artillery and 
Engineers at Metz, the others at the Observatory of Marseilles. 

Obiervations at Metz, continued far Nine Years. 
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„. 3, 1 

. ... 0, e 



^^^fc SouUi-weet, 

^^^ West, .... 

^^^^K North- west, 

^^E. 

^^^P North-east, 

^^V** Eut 

^^H|t South.e«3t, . , . . 

^ The difference between the extrc 

the observations at Paris. At the same time, it woidd be pre- 
mature to draw general conclusions from this fact, which may 
perhaps be purely accidental. 

The following seems more decisive : — 

(Enervations at Marseilles, continued for Five Years. 
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udometer. It seems to us, therefore, expedient to recommend 
its cMmmander to cause it to be placed on the stern of the vessel, 
\a such a situation that it can neither receive the rain collected 
by the sails, nor that which falls from the cordage. 

Navigators will add greatly to the interest of these observa- 
tions, if tiiey determine at the same time the temperature of the 
rain, and the height from which it falls. 

In order to obtain the temperature of the rain with some de- 
gree of accuracy, it is necessary that the mass of the water should 
be considerable, relatively to the size of the vessel which con- 
tains it. A metal udometer will not answer for (his purpose. It 
would be infinitely preferable to take a large funnel of some 
light stuff, very dense in the texture, and to receive the water 
which runs from the under side of it in a glass of small dimen- 
sions, containing a small thermometer. So much for the tem- 
perature. The elevation of the clouds in which the rain is formed 
cannot be determined but during the time of the storm ; then, 
the number of seconds which elapse between the appearance of 
the flash and the arrival of the sound, multiplied by 337 metres 
— the degree of rapidity with which sound is propagated — gives 
the length of the hypolhenuse of a right-angled triangle, whose 
vertical side is precisely ihe height required. This height may 
be calculated, if by means of a reflecting instrument we esOmate 
the angle formed with the horizon by the line which, parting 
from the eye of the observer, terminates in that quarter of the 
cloud where the lightning first shewed itself. 

Let us suppose, for an instant, that rain falls on the vessel 
■whose temperature is below that which the clouds must possess, 
judging from their height and the known rapidity of the decrease 
of atmospheric heat ; every one will understand the place which 
such a fact would occupy in meteorology. 

Let us suppose, on the other hand, thai during a day of hail 
(for hail sometimes falls in the open sea), the same system of ob- 
servations bad proved that the hailstones were formed in a region 
where the temperature of the atmosphere was higher than the 
point at which water congeals, and science would thus be en- 
riched with a valuable result to which every future theory of 
hail must necessarily be accommodated. 

We could adduce many other considerations to demonstrate 
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the utility of the observations we hare ptoposed ; but the two 
preceding must suffice. 

Rain in a perfectly Clear iSX;^.— There are phenomena of an 
extraordinary description, on which science possesses few obser- 
vations ; for this reason, that those who have had the privilege 
to witness them, avoid speaking of them from an appr^eniion 
that they might be regarded as undisceming visionaries. In the 
number of these phenomena we may rank certain ndns of the 
equinoctial regions. 

Sometimes it rains between the tropics when the atmosphere 
is perfectly pure, and the sky of the most beautiful azure ! The 
drops are not very thick, but they are of larger size than the 
rmn-drops in our climates. The fact is certain ; we are assured 
by M. Humboldt that he has observed the occurrence in the in- 
terior of countries, and by Captain Beechey that he has wit* 
nessed it in the open sea. With regard to the circumstances 
on which such a singular precipitation of water can depend, we 
are entirely ignorant of them. In Europe we sometimes see du- 
ring the day, in calm and clear weather, small crystals of ice 
falling gently from the air, their size increamng with every par- 
ticle of humidity they congeal in their passage. Does not this 
approlcimation put us in the way of obtaining the desired expla- 
nation? Have not the large rain-drops been at first, in the 
higher regions of the atmosphere, small particles of ice exces- 
sively cold ; then have become, as they descended, large pieces 
of ice by means of agglomeration ; and when lower still, been 
melted into large drops of water ? It will be readily understood 
that the only object with which these conjectures are brought 
forward in this place, is to shew in what point of view the phe- 
nomenon may be studied, and to stimulate our young travellers, 
in particular, to observe carefully if, during these singular rains, 
the region of the sky from which they fall present any traces of 
halo. If such traces are perceived, however slight they may be, 
the existence of crystals of ice in the higher regions of the air 
will be demonstrated. 

In the present day there is scarcely any country where meteo^ 
rologists are not to be found, but it must be confessed that their 
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observations are usually made at unsuitable hours, and with in- 
struments either inaccurate in themselves, or improperly placed. 
It does not now appear difficult to deduce the mean temperature 
of the day from observations made at any hour ; thus a meteo- 
rological lable, whateier may be the hours noted in it, will he 
possessed of value, by the mere condition that the instrumeiits 
employed will admit of being compared with the standard baro- 
meters and thermometers. 

We think it proper to recommend these comparisons to the 
officers of the Boniie. Wherever they can be effected, local me- 
teorolog^oal observations will be of value. A collection from the 
newspapers of countries will often supply what would otherwise 
be obtained with difficulty. 

Magketisu. 

Diurnal Variations of the Declination.-— 0^ late years science 
has been enriched with a considerable number of observatlona 
on the diurnal variations of the magnetic needle ; but the greater 
part of these observations have been made either in islands or 
on the western sides of continents. Corresponding observations 
made on the eastern sides would at present be vei'y usefkil. 
They would serve, in fact, to submit to an almost dmsive proof 
the greater part of the explanations of this mysterious pheno- 
menon which have been promulgated. 

The route of the expedition does not allow us to suppose that 
the Bonite can remain long at points situated between the terres- 
trial equator and the magnetic equator, such as Fernambouc, 
Payla, Cape Comorin, and the Pelew Islands. Had it been 
otherwise, we should have particularly recommended the erec- 
tion of M. Gambey's beautiful instrument, in a firm position, at 
a distance from every ferruginous mass, and that llie oscitlatii 
of the needle should have been attended to with the most scru- 
pulous care.* 

* At any rate ve shall here present the prablem, which oblerrations made 
at the points meationed would serve to solve. /« tlie nortltem kemisphtre, the 
point of A horizontol nutgnetic needle, which fumi lowardi i/ie » 
fVom the Aut to the ««ett from B\ o'clock in the morning to 1] in theBftemoun, 
und fron wieil to eiut trom 1 1 oVtod a. m. to the following momiag. Our he- 
misphere cannot he peculiu Id this respect; the lame eSect produced on tiw 
north point here must be proiluoed on the south point lo the south of thu 
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IncHnatians. — In general it will be attended wUh little ad- 
vantage to bestow much care on observing the diurnal variation 
of the horizontal magnetic needle, in places where the expedi- 
tion is not stationary for a whole week. It is different, how- 
ever, with the other magnetic elements. Wherever the Bonite 
stops, though it be only for a few hours, it is denrable to mea- 
sure, if it can be accomplished, the declination, the inclination, 
and the intensity. 

While attempting to reconcile the observations on the inclina- 
tion, made at remote periods in different regions of the earth, 
not far distant from the magnetic equator, it has been ascertain- 
ed, some years since, that this equator is advancing progresavely 
and entirely from the east to the west. At present it is sup- 
equator. Thus, in the southern hemisphere^ the point of a horizontal magnetic 
needle which turns towards the souths will move from east to tcvj^from 8} o'clock 
in the morning till 1 J in the afternoon, and from west to east from IJ p« ii. till 
the morning of next day. This observation, at least, accords with reason. But 
let us compare the simultaneous movements of two needles, when referring 
them to the same point, ihat namelj which is turned towards Ae HORT^. In 
the southern hemispherey the point turned towards the soaTK moves from eaet to 
vtest from 84 o^clock in the morning to 1} p. m., at the same time the north 
point of the same needle makes the contrary movement Thus to put it de- 
iftnitivelj, in the southern hemisphere, the point turned towards (he y orth moves 
from west to east from 84 o*clock a. m. till 1^ p. m., which is preci8el7 the op- 
poflite of the movement made by the same north point, at the same hours, in 
our hemisphere. 

Let us suppose that an observer, starting from Paris, advances towards the 
equator. As long as he continues in our hemisphere, the norA point of his 
needle will make a movement every morning towards the westi in the other he- 
misphere, the twrth point of the same needle will move every morning inwards 
iheeast. It is impossible that this change from a western movement to an eastern 
movement can take place in a sudden manner. There must necessarily be, be- 
tween the zone where the first of these movements was observed and that 
where the second takes place, a line where, in the morning, the needle will 
neither move to the east nor to the west, that is to say will remain stationary. 

Such a line must exist ; but where is it to be found ? Is it the magnetic 
equator, the terrestrial equator, or some curve of equal intensity ? 

Researches, continued during many months, in the places situated between 
the terrestrial and magnetic equator, such as Femambouc, Payta, Conception, 
the Pelew Islands, &c, would certainly lead to the desired solution. But 
many months of assiduous observation would be requisite ; for, notwithstand- 
ing the skill of the observer, some brief intermissions in the investigations of 
Captain Duperrey, undertaken at Conception and Payta, at the request of the 
AMdemy, have still left some doubts on the subject. 
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sed that this movement is accompanied with a change of form. 
The study of lines of equal inclination, regarded under the same 
point of view, is attended with equal interest. When all these 
lines shall have been traced upon the charts, it would be curious 
to follow them with the eye in all their displacements and changes 
of curvature; important truths may emanate from such an eK- 
amination. It will now be understood why we require as many 
measurements of inclination as can be collected. 

The question has been often agitated, whether, in a detenni- 
nato place, the inclination of the needle would mark exactly the 
same degree at the surface of the ground, at a great height in 
the air, and at a great depth in a mine. The absence of uni- 
formity in the chemical composition of the earth, renders the 
solution of this problem very difficult If observations are 
made in a balloon, the measurements are not sufficiently exact. 
When the observer takes his station on a. mountain, he is ex- 
posed to local attractions ; ferruginous masses may then greatly 
alter the position of the needle, without there being any thing to 
make him aware of the fact. The same uncertainty aifects ob- 
servations made in the galleries of mines. Not that It is abso- 
lutely impossible to determine the influence of accidental cii-cum- 
htances in each place ; but for that purpose it is necessary to 
have instruments of the most perfect kind ; it is necessary to 
be able to go to a distance, and in all directions, from the station 
which one has chosen ; and, finally, to repeal the experiments much 
more frequently than a traveller generally has an opportunity 
of doing. But, however this may be, observations of this kind 
are worthy of attention. Viewing the whole of them in connec- 
tion, they will perhaps one day lead to some genera! result. 

With regard to the declination, its immense utility is so much 
experienced by navigators, that any recommendation on the sub- 
luld be superfluous. 
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\eroa^is on Intensity. — Observations on intensity are not 
earlier date than the travels of Entrecasteaux and M. de 
Humboldt, and yet they have already thrown a blight light on 
the complicated, but at the same lime highly interesting subject, 
(if terrestrial magnetism. Observations of this nature ought, in 
the highest degree, to attract the atteniion of the officers of the 
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Bonite, for at present the theorist is arrested at every step by 
the want of exact measurements. 

The aerial excursions of MM, Biot and Gay Lussac, fomier- 
ly undertaken under the auspices of the Academy, were in a 
great measure designed for the examination of the following im- 
portant question ; Has the naagnetic force, which, on the surface 
of the earth, directs the magnetic needle towards the nortb, ex- 
actly the same intensity at every height to which it may bt ele- 
vated ? 

The observations of our two associates, those of M. de Hw»> 
boldt in mountainous countries, as well as the observatioiis of 
Saussure, of much older date, all seem to concur in shewing^ 
that at the greatest heights which man has yet reached, theare is 
no appreciable decrease in magnetic force. 

Thb conclusion has recently been disputed. Some have re- 
marked, that, in the ascent of M. Gay-Lussac, for example, the 
thermometer which indicated ST A Fahr, (+ 81 ceni^ on the 
ground at the time of departure, sunk as low as 15^8 Fabr. 
(+ 9^0 cent) in the region of the atmosphere where the needle 
was made to oscillate a second time. But it is now proved that 
the same needle, occupying the same place, and under the in- 
fluence of the same force, will oscillate so much the more quick- 
ly, according to the lowness of the temperature. Thus, in or- 
der to make the observations in the balloon and those on the 
earth comparable, it would be necessary, on account of the state 
of the thermometer, to make a certain diminution in the inten- 
^ty indicated by the higher observations. Without this correc- 
tion, the needle would appear equally attracted above and be- 
low ; in spite of appearances, there was therefore a real decrease. 
This diminution of the magnetic force with the elevation seems 
likewise to result from the observations made in 1829, on the 
summit of Mount Elbrouz (in the Caucasus), by M. Kupffer. 
In this case an exact account was taken of the effects of tem- 
perature, and yet diverse irregularities in the inclination threw 
some doubts on the result. 

We conceive, therefore, that the comparison of the magnetic 
intensity, at the base and at the summit of a mountain, is a 
matter which ought to be particularly recommended to the ofE- 
oers of the Bo9iiie. MownarBoa, in the Sandwich Islands^ seems 
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"♦obe a place very well adapled for Uie purpose, Tlic observa- 
tion may likewise be repeated on llie Tacora, if the expedition 
stop for a few days at Arica. 






LUMINODS M£T£OBS. 

Lightning. — M. Fusinieri has beea lately studying the 
lectfl of lightning under an entirely new point of view. 

According to this philosopher, the electrical sparks issuing 
from ordinary machines, which we see as they traverse the air, 
contain brass in a state of fusion and incandescent molecules of 
zinc, when they emanate from a brass conductor ; if the sparks 
issue from a ball of silver they contain impaipable particles of 
that metal. In the same way, a globe of gold gives rise to sparks, 
which contain, during their passage through the air, melted gold, 
Sec, &c. 

In the centre of all these sparks the molecules are melted 
only; but in the circumference, the metallic particles undergo a 
greater or less degree of combustion, in consequence of their con- 
tact with the oxygen of the atmosphere. 

When a spark issuing from a globe of gold traverses a silver 
plate, even of considerable thickness, there is seen on the two 
surfaces of the plate, at the point where the electric spark en- 
tered and emerged, a circular layer of gold, the thickness of 
which must be very inconsiderable, since the natural volatiliza- 
tion is sufficient to cause it to disappear entirely after a short 
time. According to M. Fusinieri, these two metallic spots are 
formed at the expense of the fused gold which tlie electric spark 
contains. The deposit on the first face is nothing e?:traordinary ; 
but, by adopting the explanation of the Italian philosopher for 
ihe spot on the opposite surface, we are obliged to admit, that 
the gold disseminated through the spark has passed, at least in 
part, along with it through the whole thickness of the silver 
plate ! It is unnecessary to add, that a spark issuing from a ball 
of copper, gives rise to the same phenomena. 

The spark which emanates from a certain metal, does not 
merely lose a portion of the molecules with which it was at first 
impregnated, when it traverses another metal ; but it becomes 
charged with new molecules at the expense of that metal. M. 
Fuunieri even asserts, that, at each passage of the spark, red- 
procal changes are produced between the two metals ; that when 
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the spark, for example, leaves the silver to pass to the copper, 
it not only transports a portion of the first metal to the copper, 
but it likewise transports the copper to the silver ! I will insist 
no longer, however, on these phenomena ; I have cited them here 
only with a view to shew that the sparks of our ordinary ma- 
chines contain ponderable substances. 

M. Fusinieri affirms that similar substances exist in lightning, 
and that in this case also they are in a state of great divisiooi 
of Ignition and combustion. According to him, these transported 
matters are the true cause of the transient smells which thunder 
always occasions, and also of the pulverulent deposits which re- 
main round the fractures through which the electrical matter 
has forced a passage. In these deposits, which have been too 
much neglected by observers, M. Fusinieri has detected metallic 
iron, iron in different degrees of oxidation, and sulphur. The 
ferruginous spots left on the walls of houses may be found, when 
strictly examined, to arise from the iron with which the lightning 
was charged, at the expense of that which occurs in almost every 
building ; but what is to be said regarding the sulphurous spots 
on these same walls, and especially the ferruginous marks which 
are found in the open field on trees struck with lightning? M. 
Fusinieri conceives himself authorized to infer from these experi- 
ments, that the atmosphere contains, at every height, or at least 
as far as the region of stormy clouds, iron, sulphur, and other 
substances on the nature of which chemical analysis has been 
hitherto silent ; that the electrical spark is impregnated with 
them, and that it transports them to the surface of the earth, 
where they form slight deposits round points that have been 
struck with the lightning. 

This new method of regarding electrical phenomena, assuredly 
deserves to be followed up with that accuracy which is suited to 
the present state of science. Every one who witnesses the fkll 
of a thunderbolt, would perform a very useful service by care- 
fully collecting the black or coloured matter which the electrical 
fluid seems to have deposited at every stage of its progress, when 
it must have undergone sudden changes in rapidity. A carefdl 
chemical analysis of these deposits may lead to unexpected dis- 
coveries of high importance. 

Failing Stars. — From the time that accurate observation has 
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jeen directed to falling stars, it has been seen how much these 
long despised phcnomeDa, — these pretended atmospheric meteors, 
— these so-called trains of inflamed hydrogen gas, are de- 
serving of attentive examination. Their parallax has already 
placed them much higher than seems to accord with the sensible 
lirails of our atmosphere according to the received theories,* 
AVhile searching for thd apparent direction in which these falling 
stars usually move, it has been ascertained that even though they 
are inflamed in our atmosphere, it is not from it that they on* 
ginate, but that they come from without. This direction, 
which is their most habitual erne, seems diametrical^ opposed to 
Uie movement of the eaHh in its orbit ! 

It is desirable that tliia result should be established by the 
investigation of a numerous series of observations. We have 
therefore requested the officers of the watch on board the Bonite, 
to note, during the whole of the voyage, the hour at which each 
of these falling stars apj)ears, its angular height above the hori- 
zon, and particularly, the direction of its motion. By referring 
these meteors to the principal stars of the constellations which 
they traverse, the different questions which we have indiciated 
maybe resolved at a glance. Here, then,isasubject of research 
which will occasion no fatigue. It may suffice to attach our young 
countrymen to the subject, to remark how interesting it would be to 
establish the fact of the earth being a planet, from proofs derived 
from such phenomena aafalling stars, the inconstancy of which has 
become proverbial. Wemightadd, if it were necessary, that it is 
scarcely possible at present to see any other mode of explaining the 
astonishing appearance of those bodies observed in America oQ 
the night of the 12th and ISih November 1833, than by sup- 
po^ng that besides the large planets, there move round the sun 

* Comparative obaervutiotia made in 1823 at Breslau, Dresden, Leipaic 
Bileg, and Gleiwlt?:, hj Professor Brandesand'nmti? of bia pupils, bareaaalgn< 
ed no leas thim SOO English miles as the height of certain fulling stars. 

The apparent speed of tbeae meteors is found aonietiraes to be 36 miles per 
seconU. This is ncarl/ double the rapidity of the earth's motion round the 
sun. Even although we were inclined to regard tbe half of this apparent 
velocit/ as an illusion arising &om tbe effect of the earth's movement in Its 
orbit, there would still remain 18 miles per second as tbe real velocity of the 
fllar, a degree of rapidity which exceeds that of all the superior phinets eicept 
the earth. 

vol. XXI. NO. XLI. — JOLY 1836. C 



1 
I 



I 



84 Qiiestiansjbr SohUicn relating to Meteorology^ 

mjrriads of small bodies which are not visible but when they 
penetrate into our atmosphere and there become inflamed ; that 
these asteroids (to adopt the name which Herschel long since 
applied to Ceres, Pallas, Juno, and Vesta) more in a certain 
sense in groups ; that others are insulated ; and that the assidu* 
ous observation of these falling stars will be, at all events, the 
only means of enlightening us in regard to these curious phe^ 
nomena. 

We have just mentioned the appearance of falUng stars no- 
ticed in America hi 1833. These meteors succeeded each 
other so quickly, that they could not be counted ; but a mode- 
rate calculation makes their number amount to a hundred thou- 
sand.* They were seen along the eastern side of America from 
the Gulf of Mexico to Halifax, from nine o'clock in the evening 
to sunrise, and even, in some places, during the light of day, at 
eight o'clock in the morning. AU these meteors issued from the 
same point of the slcy^ situate near y of the Lion ; and that not- 
withstanding the altering position of this star in consequence of 
the diurnal movement of the sphere. This, then, is assuredly 
a very strange result, and we shall cite another which is not 
less so. 

The shower of falling stars in 1833, took place, as we have 
already said, on the night of the 12th and 13th of November. 

In 1799, a similar shower was observed in America by M. de 
Humboldt ; in Greenland, by the Moravian Brothers ; and in 
Germany, by various persons. The date is the night from the 
11th to the 12th of November. 

* Tbc start were lo numefoaf, and appeared in so many different regions 
of the sky at once, that in aticnipting to reckon them, one would only expect 
to arrive at a very rough approximation. An observer at Boston compares 
them, when at the maximum, to half the number of flakes which are seen in 
the air during an ordinary fkll of snow. When the phenomenon was con- 
siderably on the decrease, he counted 650 stars in 15 minutes, although cir- 
cumscribing his observations to a zone, which did not include the tenth part 
of the visible horizon. This number, in his opinion, was not more than two 
thii'ds of the whole ; thus there must have been 860, and in the whole of the 
visible horizon, 8660. This last number would give 34,640 stars per hour. 
But the phenomenon lasted for 7 hours, the number therefore that appeared 
at Bbi^on must have exceeded 240,000 ; for it must not be forgotten that the 
diata on which these calculations are founded, were not collected till the phe- 
nomenon was considerably on the decUae. 
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In 183S, EuroiK, Arabia, &c., were witnesses of the same 
phenomenon, but On a smaller scale. The date of its appear- 
ance is again the night of ihe 12th to the 13th November. 

This near approach to identity in the dates, authorizes us the 
more to invite our young navigators to watch attentively what- 
ever may appear in the sky froni 10tii,to IStli November, since 
the observers who were favoured with a clear atmosphere and 
expected the phenomenon last year (ISSi), saw manifest traces 
of it on the 12th and 13th of November.* 

The Zodiacal IJ^t. — The zodiacal light, although known 
for nearly two centuries, still presents a problem which has not 

* Since my report was read to tlie Academy, M. Berari!, one of the best 
informed ufflcers in the French navy, baa bad Ibe londnes? to sddresa to me 
the following extract from the journal of the brig Loiret, of which be was the 
commander : — 

"On the I3th November 1831, at 4 o'eloct in the morning, the sky was 
perTeclly pure with abundance of red, but we saw a considerable number of 
&Uing stars and luminous meteors of large size. For upwards of three hour* 
there could not, on an average, be fewer than two every minute. One of the 
meteors which appeared in the zenith, leh an enormous train, lonning a very 
broad luminous band (equal to half the diameter of the moon), in whithmany 
of the colours ofthe rainbow were very distinctly seen. We were then on the 
coalt of Spain, near Cartbagena, the thermometer In the air, 02.6 Fahr. (17°- 
cenL)i barometer, 30 inch. 3.4 lin. ; temperatureof the sea, 18°. Seeati." 

On the 13lh November IB3S, a large and brilliant meteor feU near BeUey, 
in the department of Ain, and burned a barn. On the same ni{;ht a falling 
star, more brilliant than Jupiter, was observed at Lille by M- Ddezeone. 
It left behind it, in its passage, a train of sparks in every reapect reaembUi^ 
those produced by a squib. 

All these fat'ts tend more and more to confirra us in the belief, that Ihere 
exiats a zone composeil of millions of small bodies, whose orbits meet the 
plain of the ecDptic towards the point which the earth occupies every year, 
hom the nth to t3th of November. It is a new planetary woilit just t>egin^ 
ning to be revealed to us. 

It is doubtless unnecessitry tor me to say how important it would he at 
present to inquire whether other Iruisi of aslrroidt meet the ecliptic in the 
different points of that in which the earth is placed towards the 13th of No- 
vember. This investigation would require to be made, for example, ttoai 
snh to 24th of April ; for in 1803 (I believe it was on the 22d of April), 
there was seen in Virginia and the Mossachusets, from one o'clock till three 
in themoming,falling9tarsiD such numbers and in all directions, thiit it might 
have been supposed to be a shower of rockets. 

Messier relates that, on Ihe 17lh June 1777^ towards mid.day, he saw a 
prodigioas number of block globules pass acruas the sun for about live minutes* 
Alight not these globules likewise be asteroids ? 
c2 
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been solved in a satisfactory manner. The study of this phe- 
iionienon is chiefly reserved, by the very nature of things, to 
observers placed in the equinoctial regions. They alone can 
decide whether Dominique Cassini has sufficiently guarded 
against the causes of ciror to which an observer is exposed in 
our variable climates, and whether he has sufficiently taken into 
account the purity of the air, when he announced in his work 
that the zodiacal light is constantly brighter in the evening than 
in the morning ; that in the course of a few days its length may 
vary from 60'' to 100° ; thai these variations are connected with 
the appearance of solar spots, in such a manner that there must 
have been, for instance, a direct dependence and not merely a 
fortuitous coincidence, between the weakness of the zodiacal 
light in 1688, and the absence of every kind of spot or foeculaon 
the solar disc in that same year. 

It appears to us, therefore, that the Academy ought to desire 
the officers of the Bonile, during the whole time they remain 
between the tropics, and when the moon does not lighten the 
horizon, to be on the watch, either after sunset or before sun-ris- 
ing, and take note of the constellatiooa which the zodiacal light 
traverses, of the star which indicates its point, and of the angu- 
lar breadth of the phenomenon near the horizon, at a deter- 
mined height. It is almost superfluous to add, that an account 
must be kept of the hours when the observations were made. 
The calculation of the results may be delayed without any 
inconvenience till the period of returning home. 

We are not ignorant, as has been already hinted, that some 
very able observers regard these statements of Dominique Cas- 
sini as little deserving of confidence. They are unwilling to 
admit that sensible physical changes could opei'ate simultaneously 
in such an immense extent as the zodiacal light embraces. In 
their opinion, the variations in intensity and length noticed by 
this great astronomer, were not real, and they think that we 
need go no farther for an explanation of them, than the intec-., 
missions of the atmospheric transparency. 

It would not, perhaps, be impossible to find proof in the 
servations of Fatio, compared with those of Cassini, that atmo^ 
^spheric variations are insufficient to explain the phenomena de- 
scribed by the Parisian astronomer. With respect to the objec- 
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tion derived fVom the immensily of the space in which the phy- 
sical changes must operate, it has lost all its force since the phe- 
nomena of the same nature exhibited by Hailey's comet. 

Our young countrymnn ought therefore zealously to devote 
themselves lo the observations which we have pointed out. The 
question is important, and no one can hitherto flatter himself 
with having definitively solved it. 

Aurora Borealis. — It is now well ascertained that there are as 
many displays of polar aurora towards the southern hemisphere, 
as in the Arctic Regions. Every thing leads us to think, that the 
appearances of the southern aurora, and of that which we wit- 
ness in Europe, follow the same laws. This, however, is mere 
conjecture. If a southern aurora be seen by the officers of the 
Bonite in the form of an arch, it will be important to notify ex- 
actly the orientations of the points of this arc's intersection with 
the horizon, and, if these cannot be obtained, the orievtatwn g/" 
the most elevated point. In Europe, the most elevated point 
always appears to be situated in the magnetic meridian of the 
place where the observer is stationed. 

It has been proved by numerous researches undertaken at 
Paris, that all kinds of aurora borealis, even such as do not 
appear above our horiiiDn, and the existence of which, conse- 
quently, we can learn only from the reports of observers in the 
polar regions, alter decidedly the declination of the magnetic 
needle, as well as its inclination and intensity. Who, then, can 
presume to assert, as an argument to prove the great distance 
of the aurora borealis, that it never disturbs the magnetism of 
our hemisphere ? The attention which our travellers, iu every 
case, bestow on these phenomena, may at length throw some 
light on the question. Arrangements have been formed, in order 
that magnetic observations may be made at Paris during the 
whole time of the Bonite's absence, at periods so near each other, 
and in such a manner, that no irregularity cau take place un- 
perceived. 

The Rainbow. — The explanation of the rainbow may be re- 
garded as one of Descartes'a most beautiful discoveries ; but, at 
the same time, even after receiving the developments which 
Newton gave to it, it is still incomplete. When we look atten- 
tively at this magnificent phenomenon, we perceive under the 
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red of the interior arch, nuinerout green and purple series^ form* 
log narrow contiguous arches, well defined, and perfectly con- 
centric to the principal arch. Of these mpplemeniary arcs (for 
that is the name given to them), the theory of Descartes and 
Newton makes no mention, and indeed it cannot even apply to 
them. 

The supplementary arcs appear to be an effect of lutmnoutf 
interferences. These interferences cannot be produced but by 
drops of water of a certain smallness. In order that the phe- 
nomenon may appear with some degree of brightness, it is ne- 
cessary that the drops should not only be of the proper sixe* 
but that at least the greater part of them should be equal in 
their dimensions, almost with mathematical accuracy. If, there- 
fore, the rainbows of equinoctial re^ons are never attended with 
supplementary arcs, the circumstance would affi>rd a proof that 
the drops of water which there issue from the clouds are of 
larger size, and more unequal dimensions, than in our climates. 
In our Ignorance of the causes of rain, this fact would by no 
ixieans be void of interest. 

When the sun is low, the upper portion of the runbow is, on 
the contrary, very much elevated. It is towards this culminat' 
ing region that the supplementary arcs shew themselves in great- 
est splendour. Leaving that point, their colours rapidly become 
feeble. In the lower regions, near the horizon, and even con- 
siderably above it, no traces of them are ever seen, at least in 
Europe. 

It must needs be, then, that the drops of water, during their ver- 
tical descent, have lost the property which they at first possessed ; ^ 
they must have laid aside the conditions necessary for efiicacious 
interferences, which they do by having become much enlarged. 

Is it not curious, it may be remarked in passing, to find in an 
optical phenomenon, in a peculiarity merely of the rainbow,— the 
proof that in Europe the quantity of rain must be so much the 
less the higher we place the vessel in which it is to be received !* 

The increase in the size of the drops is, no doubt, to be as- 

* In the observatory at Paris, there are two receptacles in which rain water 
is collected ; one of them on the terrace, the other in the court, eighty-six feet 
lower than the first In the course of a year the reservoir in the court re- 
ceived e^ht-hundredths more water than that placed on the terrace. 
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<7ibe(] to the precipilalioii of liuiuidity on their surface, as they 
descend from the cold region whence they originated, and tra* 
verse atmosplieric strata, gradually hecoojzng warmer as they 
come nearer the earth. It is then almost certain that, if sup- 
plementary rainhows are formed in equinoctial regions, they will 
never reach the horizon, as is likewise tJie case in Europe ; but 
ibc comparison of the angle of the height at wlikh they cease to 
be seen, with the angle of disappearance as noticed in our climates, 
seems to aflbrd the means of obtaining meteorological lesultSf 
which no other method at present known can supply. 

Halos. — In high latitudes, the vicinity of Cape Horn for ex- 
ample, the sun and the moon often ap[>ear surrounded by two 
luminous circles, which meteorologists name halos. The ray of 
the smallest of these circles is about 22°, the ray of the larger 
is almost '■xaclly 46°. The £rst of these anguiai' dimenaons 
approaches near the minimum deviation which liglit under- 
goes while traversing a glass prism of 60' ; the other would be 
given by two prisms of 60°, or by a single prism oi' 90\ 

It seems, therefore, natural tu seek for the causes of halos, as 
Mariotle has done, iu the rays refracted by the floating crystals 
of aiow, which, as every one knows, usually present angles of 
60° or 90°. 

This theory, besides, has received a new confirmation, since 
the power has been acquired of distinguishing between refracted 
and reflected light by means of chromatic polarization. It is in 
fact the colours of the first of tliese lights (thai which is refracted) 
whicii produces the polarized rays of the halo. What, then, still re- 
mains to be known regarding this phenomenon P It is the follow^ 
ing : — Accoi-ding to theory, the horizontal diameter of a halo and 
the vertical diameter ought to liave the same angular dimensions ; 
but we are assured, that these diameters are sometimes strikingly 
unequal. Measurement alone can establish this fact; for, if a 
judgment has been formed by llienakedeyc, the causes of illusion 
will not fail to explain how the most experienced natural philoso- 
plier might be deceived. The reflecting circles of Borda are ad- 
mirably adapted to the measurement of the angular distances at 
sea. We may, therefore, without hesitation, recommeod to the 
officers of the Bon'itf, to apply the excelleut instruments witli 
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which they are provided, to determine the dimennons of all the 
balos that appear to be elliptical. They will themselves peroeiTe 
that the inner edge of the halo, the only one which is distinctly 
defined, is much better adapted for observation than the outer 
edge; but it is necessary, with r^ard to the sun, not to neglect 
to indicate whether they have taken the centre or the edge as 
the term of comparison. We likewise regard it as indispensable, 
that the two rays diametrically opposite should be measured in 
each direction, for certain observers have mentioned circular 
halos, in which, if they are to be believed, the sun did not oc 
oupy the centre of the curve. 

Treule^ Winds. — Perhaps it will excite surprise to see the trade- 
^nds announced as still affording a subject of important inves- 
tigation ; but it must be remarked, that the practice of naviga- 
tors has often confined them to simple notices, with which science 
cannot be satisfied. Thus it is not true, whatever may have been 
alleged, that to the north of the equator these winds constantly 
blow from the north-east; and that to the south of it they blow 
uniformly from the soutfi-^ast. The phenomena are not the 
same in the two hemispheres. In each place, moreover, they 
change with the seasons. Daily observations of the real direc- 
tion, and as far as practicable of the force of the eastern winds 
which prevail in equatorial regions, would therefore be a useful 
acquisition to meteorology. 

The vicinity of continents, on the western sides especially, moi. 
difies the trade-winds in their strength and direction. It some- 
times even happens that they are replaced by a. west wind. 
Wherever this change of the wind occurs, it is desirable to note 
the time, the bearing of the neighbouring country, its distance, 
and its general aspect. In order to shew the utility of this last 
recommendation, it is enough to say, that a sandy country, for 
example, will have a much speedier and more active influence, 
than one covered with forests or any other kind of vegetation. 

The sea which washes the western side of Mexico, from Pa- 
nama to the peninsula of California, between 8° and 2£° north 
latitude, will afford an opportunity to the officers of the Bonite 
of observing a complete inversion of the trade-winds. They will 
find, as we are informed by Captain Basil Hall, a nearly per- 
manent west wind, in a situation when the east wind of the equi* 
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noctial regions might be expected lo prevail. In these latitudes, 
it would be curious to ascertain to what distance from the coast 
this anomaly exists ; and at what longitude the trade-wind re- 
sumes, so to Bpeak, its laws. 

According to the most generally adopted explanation of the 
trade-winds, there ought constantly to be found, between the 
tropics, a higker wind, blowiog in an opposite direction from that 
at the surface of the earth. Numerous proofs have been already 
collected of the existence of this counter-current. Careful ob- 
servation of elevated clouds, particularly those named " pom- 
meUs^ ought to afford indications of great value to meteorology. 

The periods, strength, and extent of the monsoons will form, 
in short, a subject for study in which, notwithstanding a multi- 
tude of important observations on the subject, much yet remains 

be gleaned. 

Phenomena Of the Sea. 
the means tfdraTDing vp Sea-water Jrotn great depths, 
and discovering in what proportion the two chief constituent 
principles of atmospheric air are contained in it.* — Chemists 
have long since proved, that water becomes impregnated with 
the gases which rest on its surface. This absorption is effected 
by means of a true chemical affinity exerted on the different 
gases, and when its effects on oxygen and azote, the two princi- 
pal constituents of atmospheric air, arc carefidly examined, it is 
found to be much stronger in regard to the first than the se- 
cond. It hence follows, that the waters of seas and rivers, from 
being always in contact with the atmosphere, become at length 
impregnated with a mixture of gases, among which oxygen pre- 
dominates. Indeed, the very accurate experiments of MM, 
Humboldt and Gay Lussac have proved that rain-water, the 
water of the Seine, and snow-water, contain a mixture of oxy- 
gen and azote, which amounts from 29 to 32 parts of oxygen in 
100 ; while the proportion of oxygen in atmospheric air is con- 
stantly equal to 21 parts, and this in all seasons and climates. 
MM. dc Humboldt and Provencal have besides determined the 
entire volume of mingled gases contained in water near the sur- 
face, and it was sV of the volume of water. 

," This Mctlon of the instnicliona wa3 eommunicated to M. Arago by M. 
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It follows as a necessary oonsequenoe of these proper t ies, that 
-the vast extent of sea which covers a large part of the globe, is 
-impregnated with a mixture of gases, the prqx>rti(ms of wluch, 
near the surface, must be nearly the same as those just men- 
tioned. I have ascertained that it is likewise so at the depdi of 
a thousand metres ; for sea-water, drawn from that depdi, af- 
forded me a mixture which contained ft8 parts of oxygen in 100. 
This experiment I formerly made in the Mediterranean. 

But here many impcHtant questions in terrestrial phyncs pre- 
sent themselves, which the apparatus I then employed did not 
enable me to solve. In proportion as we descend into the depths 
of the sea, the pressure of the superior portion becomes greater ; 
and as a column of sea- water, ten metres in height, is nearly of 
the same weight as a cc^umn of air of the same base from the 
surface of the earth to the limit of the atmosphere, it fdlows 
that, at the depth of a thousand metres, the water sustains a 
pressure of a hundred atmospheres. How encHrmous, then, must 
this pressure be on the lower beds, if the mean depth of the sea, 
at a distance from the coasts, extends to several leagues, as the 
laws of graviution seem to indicate I* It is likewise proved, by 
direct experiments, that water, when in contact at the surface 
with compressed gases, and also sustaining their pressure, ab- 
sorbs the same volume of these gases as if they were subjected 
to the pressure of a single atmosphere merely ; so that the weight 
absorbed becomes proportionably greater. If, then, the aio- 
gle fact of a uniform absorption, propagated from one bed to 
another throughout the whole mass of waters, be sufficient to 
account for the presence of a considerable volume of air, how 
greatly must the quantity be increased if it be in propolrtioii to 
the pressure according to the varying depth ! As tbi» satura- 
tion must have been in gradual operation since the seas were 
formed, it must have modified by degrees the state of the atmo- 
sphere, and perhaps continues to modify it still, if the affioiiy 
which produces it is not satisfied. The influence of these phe- 
nomena on the state of the atmosphere, and consequently on the 
conditions of the existence of living beings on the surface of the 
globe, well entitles them to be studied in order to have the 
tent of their operation ascertained.' 

• IMecanique Celeste, torn, ii p. 200. 
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For this purpose, it is necessary to draw sea-water from a. 
great depth, at a distance from land, and to bring it lo the sur- 
face with all the air which it contains. This air must tlien be 
disengaged by boiling, its volume meaBured under the ordinary 
pressure of the atmosphere, and finally subjected to a chemical 
anttlyeis. In these operations, the only difficulty is to draw the 
water from the desired depth, and bring it to the surface with- 
out allowing any of its contents to escape. Care must be taken 
not to employ vessels which are empty or filled with air merely, 
designed to open at the assigned dcptli and admit the water ; for 
the pressure to which tiiey will be subjected will cause tlie wa- 
ter to filter through the joints of the most perfect closing 
plates [pbiuraieurs), or break the vessel if these resist. And, 
lastly, if Ibe gaseous niix.ture contained in the deep-lying beds 
is subjected to the same pressure which they undergo, it will 
expand in the inverse proportion when the apparatus is brought 
near the surface, and will either escape by tlie closing plate 
(oblurafcur) or burst the vessel containing it. In order to avoid 
tliese efi^ects, a hollow glass cylinder ought to be employed, cloi>- 
ed at one extremity by a solid plate of metal, thus forming a, 
true bucket provided with a handle, to which a cord is attached 
that it may be let down to the bottom of the sea. This bucket 
being empty, and open to the surrounding water, descends into 
the different beds without being injured by the pressure. Wheu 
it has reached the required depth, a cord is drawn which is at- 
tached to its lower part, and by which it is reversed. This second 
cord is then employed to draw up the apparatus, and in order 
that it may not get entangled with the other, it is kept at the 
other end of the ship. But this cylinder of glass has a double 
bottom, one fixed, the other moveable. The latter is in reality 
the piston of an air-pump, which descends alone, by its own 
weight, when the bucket is drawn back ; and, at the same time, 
the bottom fixes to a small hole furnished with a valve, which 
opens from without inwards by the pressure of the surrounding 
water, and allows it to enter into the empty space made by tlie 
descending piston. When the latter has descended, and the 
space filled, the valve in the bottom closes by its own spring, 
and the enclosed water is thus separated and kept apart till it 
arrive at the surface. But, if this water contain compressed air. 
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nothing will counteract its expansive tendency when it is brought 
to the surface, where the pressure of the water from without is 
removed ; it will then either escape or burst the apparatus. 
To guard against this, a free issue must be provided for all 
possible expansion either of the water or air. For this purpose 
the fixed bottom is furnished with a lateral canal which leads to 
a gas-bladder ; the latter having been first filled with water, then 
emptied and pressed together before the apparatus was sunk. 
This bladder will receive all the air which the water may dis- 
engage on approaching the surface ; and, if any be disengaged, 
it will return more or less inflated. Then, by closing the stop- 
cocks with which the canal is provided, it may be separated 
from the vessel contatning the water, its volume measured, and 
the enclosed air analyzed ; after which what may still remain in 
the water may be examined, and likewise any other substance 
which the water may hold in solution. Such is the apparatus 
which has been entrusted to the commander of the Bonite ; and 
the zeal as well as intelligence of that officer, afibrds us the as* 
surance, that it will be usefully^ employed, under his directions, 
to solve the various questions relating to terrestrial physics indi- 
cated above ; questions which, besides their purely scientific in- 
terest, have an additional importance attached to them, by the 
knowledge which their solution would supply respecting the 
permanence or changeableness of our atmosphere, and the con- 
ditions of the existence of living creatures found in the depths 
of the sea. 

Marine Currents. 

The Atlantic Ocean, South Sea, and the Mediterranean, are tra- 
versed by numerous currents, which are the more dangerous from 
carrying vessels out of their proper course, without the pilot 
suspecting their influence, and, in cloudy weather, he has no 
means of ascertaining it. Among phenomena relating to the 
sea, and considered in the double relation of theory and prac- 
tice, there is certainly none more deserving of the highest degree 
of attention on the part of navigators of every country. The 
numerous memoirs and works specially appropriated to the sub- 
ject, such as those of Ducoudray, Romme,and even the posthu- 
mous and able treatise of Major Rennel, which has just appear- 
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ed, are very far, in my opinion, from having exhausted the sub- 
ject. Of ihia the reader will be able to judge. 

On ike cause of Currents, — The most remarkable currents 
studied by navigators are, in the Atlantic : — 

The current, which, after having gone round the bank of 
Agullas and the Cape of Good Hope, advances from south to 
north along tlie western side of Africa as far as the Gulf of 
Guinea. 

The current termed equinoctial, which invariably flows from 
east to west on both sides of the equator, between Africa and 
America. 

The current which, after having issued from the Gulf of 
Mexico by the Straits of Bahama, flows at a certain distance 
along the coasts of the United Stales towards N.E. as far as the 
bank of Nantuelcet, where it changes its direction. 

Lastly, the current, by the action of which the waters of the 
ocean which bathe the coasts of Spain, Portugal, and Africa 
from Cape Finisterre as far as the parallel of the Canaries, are 
all directed towards the Straits of Gibraltar. 

What can be the cause of these currents ? 

The trade-winds, according to some, by continually blowing 
in the Indian Ocean from east to west, must produce a liquid 
intumescence on the eastern coast of Africa near the equator. This 
accumulated water flows continually from north to south through 
the Straits of Mosambique. When it reaches the parallel of 
the Cape of Good Hope, the eastern wall or mound which had 
hitherto maintained it disappearing, the water necessarily flows 
westward. It is thus that the current of the Agullas is 
formed. 

The equinoctial current of the Atlantic isaattributed to the 
constant impulsion of the trade-wind on the waters in the vici- 
nity of the equator to the north and south. 

The Atlantic equinoctial current, in this respect resembling 
tlie equinoctial current of the Indian sea, must produce a great 
accumulation of water along the flrst coast which presents itself 
as a barrier to it ; that coast is America. From this results a 
general movement of the Caribbean sea towards the strait which 
separates the eastern point of Yucatan from the western point of 
Cuba, as well as an elevation of the level of the sea in the Gulf 
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of Mexico ; and, lastly, that kind of cascade formed bj the dG« 
cumulated water in the Grulf, where it escapes from the Strait of 
Bahama, the continuatioD of which forms x\ke gtif-^tream. 

With respect to the current flowing towards the Straits of 
Gibraltar, it maj be caused by the lower level of the Mediter- 
ranean, and this depression of its surface may itself be oocastoii- 
ed by its excessive evaporation which the influx of the tributary 
rivers is insufficient to compensate. 

These explanations are simple ; they appear to rest on phy- 
sical causes, the action of which must take place in the sense 
supposed ; the most intelligent observers, Franklin, Rennel, fca, 
have adopted them ; and yet I am about to prove that they are 
not so completely establidied by observation, measurement, and 
experiment, as to prevent us from entertaining Intimate doubts 
on the subject. 

A continued and strong wind raises the level ei the sea along 
the coast towards which it tends to direct the wiater ; thus, at 
Brest^ liOrient, Rochefort, &c., the tide is always highest, other 
circumstances being equal, during a west wind. On the oppo» 
site shores of the Atlantic, and along the coasts of the United 
States, on the contrary, it is the eaM wind which pttxlnces this 
effect. It is by south winds that the waters of the MeditemU 
nean are accumulated in the ports of Genoa, Toulon, and Mar-> 
seilles, and by norih winds in those of Algiers, Bougie, and 
Tunis. These facts are not disputed, nor do they admit of bet- 
ing called in question. It only remains to determine the value 
€i the accidental changes of level which winds inay produce. 

Franklin relates that, in an extensive piece of water three 
leagues broad, and about three English feet in depth, a strong 
wind caused thoiwhole of one of the sides to become dry, while 
it raised the water on the opposite side three feet above its for* 
mer level, the depth being six feet instead of three* In our o?m 
seas, I do not think that it will be necessary, in general, to state 
a higher number than this as the maximum effect produced by 
the most violent tempests.^ 

The Trades are constant winds, but thar strength is very roo- 

* Places are mentioned in the Mediterranean where gusts of the south- 
west winds (named the Labesefuuks) have raised the waters seven metres 
above thtir ordSaary level ; hut this effect was purely local 
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derate. The deviations from a uniform level whicii they can 
occasion ought likewise to be incondiierable. But it seems difli- 
cult to bdieve, that the vertical tall of a metre, for example, or 
even two metres, can produce currents which do not entirely 
disappear after a passage of many hundred leagues. 

I have stated that tho trade-winds, on account of their want 
of intensity, seem but little likely to produce any considerable 
.swelling in the waters of the ocean. I will even go further than 
this, and prove that, in point of fact, the seas from which cur- 
rents appear to emanate, are exactly, or very nearly, of the same 
level as those which the currents traverse. 

It has been indisputably proved by M. Lep^re, in the obser- 
vations made during the Egyptian expedition, that the level of 
the Mediterranean, near Alexandria, is lower by 8™, 1 than 
the low water-level of the Red Sea near Suez, and 9™, 9 than 
the high water level. 

This is certainly a very great difference of level between two 
seas which may be considered as communicating with each other ; 
for, on the one hand, the Mediterranean opens into the Atlantic 
by the Straits of Gibraltar ; on the other, the Red Sea opens 
into the Indian Ocean by the Straits of fiabelmandel ; and, tn 
the third place, the Atlantic and Indian Ocean become blended 
with each other at ihe Cape of Good Hope. It is very far 
from my intention to depreciate what is curious or interesting 
in such a result as this; but I must be allowed to say, that it 
throws no light on the disputed question of currents, for, to ren- 
der the explanation admis^ble, there ought to be a sensible diffe- 
rence between the level of two contiguous seas, between that 
from which the current issues, and that into which it flows. 

Does not precisely such a difference as this, it may be asked, 
exist between the Mexican Sea, in which ihe Gulf Stream or^ 
ginates, and the part of the Atlantic Ocean which washes the 
eastern side of the Floridas and Georgia -■' 

The inhabitants of the Isthmus of Panama believe, but with- 
out proof, that the South Sea is higher than the Atlantic Ocean. 
Franklin, R«imel, &c. likewise admit a difference of elevation, 
but in a contrary sense. M. de Humboldt confirmed this latter 
opinion by some barometrical observations made at Cumana, 
Carthagena, and Vera Cruz, compared with others made at 
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Acapulco and Callao. At the three places first mentioned, the 
waters appeared to him to be three metres abfyoe the level of the 
South Sea, as taken on the western shores of Mexico and Pent. 
For as no one can doubt that the general mass of the South- 
em and Atlantic Oceans are of the same level ; that portion 
of the latter near the Antilles, and that which is inclosed in the 
Gulf of Mexico will thus form a local elevation or intumescence 
of three metres. 

Before citing a work which does not confirm this result, I 
ought to mention that my illustrious friend has himself remark- 
ed, with his usual caution, that his observations were not suffi- 
ciently numerous to establish the fact of so small a difierence of 
level without any doubt 

Two engineers not long since crossed America at its narrow- 
est point, in order to settle definitively the relative position of the 
two oceans. We may add that their object was not purely of a 
scientific nature, but had a direct reference to one of the grand- 
est problems which commerce ever proposed, the posnbility of 
a communication between the Atlantic and South Seas, across 
the Isthmus of Panama. Such was the object of the investiga- 
tion, the results of which I am about to state, and which was 
intrusted by General Bolivar to Mr Lloyd, an English engineer, 
and a Swedish captain named Palmare. 

The date of this examination is 1828 and 18^, and it was 
made by means of one of Carey^s levels. The point of de- 
parture is at Panama, on the Pacific Ocean, the level of the 
highest tides of the equinox corresponding to the third day of 
<the full or of the new moon. Its other extremity is a place 
named Bruja, to which the influence of the tide extends* Bruja 
is on the Chagres, about twelve miles (five leagues) from the 
place where that river discharges itself into the sea of the An- 
tilles. 

At Panama, the mean difierence of the level between high 
and low water, during strong tides, is 21.52 English feet. At 
Chagres, on the Atlantic, this difference does not exceed 1.1 feet. 

By thus assuming, in each place, for. the mean level of the 
ocean, a surface equally remote from the. successive leveU of the 
high and low sea, it follows, from the examination of Messrs 
Lloyd and Palmare : 
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\sl. That the mean level of the Pacific Ocean, at Panama, is 
from 3,52 English feel (l™,!) higher than the mean level of 
the Atlantic Ocean al Chagres ; 

^d. That at the moment of high tide, the ocean on the west- 
ern side of the isthmus, is from 13,55 feet (4;%13) higher than 
on the western side. 

Sd, That at the moment of low water, on the same coasts, the 
Pacific Ocean, on the contrary, is lower than the Atlantic 6.51 
feet (l-°,98). 

These observations seem, then, to confirm l!ie opinion long 
since adopted, that the mean level of the South Sea is more ele- 
vated than the mean level of the Atlantic Ocean ; but the differ- 
ence, instead of l}eing enormous, as was supposed, is only eleven 
decimetres. It may even be allowed us to suppose, without in- 
justice to the merits of Messrs Lloyd and Palmare, that, in carry- 
ing on their operations in a wild country environed with diffi- 
culties ; in traversing a line, the total extent of which, including 
sinuosities, is eighty-two ofiiJes (33 leagues), and that, in taking 
levels at 935 stations, they may have erred to the small extent 
of a metre. From this it follows, that there is nothing to prove 
that a sensible difference exists between the mean levels of the 
two great seas which communicate with each other by the Straits 
of Magellan and Cape Horn. * 

The work of Messrs Lloyd and Falmarc, in so far as it applies 
to the explanation of the rapid current which precipitates itself 
from the Gulf of Mexico into the ocean by the Straits of Bahama^ 
advances as a hypothesis that the South Sea and Atlantic Oceans, 
viewed as a whole, form a surface of the same level. We will 
escape from this difficulty by relating the results of some obser- 
vations made in Florida a few years since by the French officers 
appointed by the American Congress to survey the line of a 
canal designed to unite the river St Marie, on the Atlantic, with 
the bay of Appalachicola, on the Gulf of Mexico. 

■ If, oiler the leonied memoirs of M. de Humboldt, it is etiU neceasat^r 
to return to Ifie truly astonishing dcpreBsion that the CoriUllera of America 
presents in the Isthniua of PanamB, before again assuming its full majesty la 
Mexico, I would remnrlc that the most elevated point of the tronaverae line 
levelled by Messrs Lloyd and Falmarc, is only 633 English feet abnve ibt 
level of the sea. 

VOL. XXI. so, XLl. — JULV 18S6. D 
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According to the first calaiUtion of tneamirements, the low 
tide in the Gulf of Mexico would be higher than the low tide oi 
the Atlantic, by about 1™,14 (3 feet, 5S). A second calcula^ 
tkm gives a similar difference between the two low tides of about 
0",85 (e feet, 63). The mean is 1»,00 (3 feet, 08). 

But even this slight inequality of level is greater than the real 
one. In fact, when we compare two seas subject to tides, it is 
evidently the mean levels, the points, that is to say, equally re- 
mote from the high and low seas, that ought to serve as data. 
In this instance, although I can perceive no cause for it, the 
comparison is made between two low seas. In order to state the 
matter accurately, therefore, it is necessary to elevate the pmnt 
of comparison taken in the Gulf of Mexico to half the height 
of the tide observed in that gulf. The same thing must be done 
in regard to the eastern or Atlantic side of the Floridas. In the 
gulf, near the pcHnt where the level is terminated, the tide does 
not rise more than 0™,8. On the other side of the Floridas, 
towards the mouth of the river St Marie, the tide is about 2P",0. 
The low tide, therefore, is 0^,8 more removed from the mean 
tide at St Marie than in the gulf. If, then, the mean levels are 
referred to, as must be done to obtain the real result, instead of 
1*^,0, it will be found that the difference of the level of the two 
seas is 1"*,0 less C^jSO ; that is to say 0°^,2 (7^ inches.) 

This quantity is evidently within the limits which ought to be 
assigned to the errors capable of being made in observations 
embracing the whole breadth of the Floridas. But even though 
the diflference alleged were real, it may be doubted whether any 
one would be inclined to regard it as a suflScient explanation of 
the cause of a current which, issuing from the Straits of Bahama, 
at the rate of no less than five miles an hour (2 leagues), con- 
tinues its progress into the very middle of the Atlantic, nearly 
in a straight line, to a distance of 600 leagues, without having its 
rapidity abated during the whole of that course. 

Let us now consider the Mediterranean. Here the alleged 
lowness of the level, the presumed cause of the current flowing 
from the ocean to the Straits of Gibraltar, is said to be the re- 
sult of an enormous annual evaporation, which the mass erf wa- 
ters contributed by the Nile, Bhone, Po, Sra are msufficient to 
compensate. Direct and demonstrative proofs of this want of 
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coiDpcDsatioi), are, it is true, completely uauting. In the ab- 
sence of these, a new form will be immediately given lo the ar- 
gument, and it will be said (which is in reality the case), that in 
summer, at equal latitudes, the waters of tlie Mediterranean are 
from 3° to 3°5 Cent, (about 6° Fahr.) warmer than those of the 
ocean, from wliich it inevitably follows that the first undergo 
more evaporation than the others, and that nothing more is re- 
quired to explain the current of the strait. 

And this, it must be confessed, would be sufficient, if the 
cause indicated were to produce a very sensiUe difference of level 
in the two seas. Thus, whatever may have been said of it, the 
problem will be found lo be reduced to one of numberB, or to a 
queBtioa of facts. It muat be found out, either by calculation 
or expciiment, to what extent the Atlantic Ocean is higher than 
tJie Mediterranean. The calculation, I have already stated, 
will be difficult to be made with precision, owing to the want of 
suflicient data. With regard to the experiment, the results of 
that which I am about to present, seem to me calculated to sa- 
tisfy the m >st scrupulous minds. 

Delambre ibimd the direct means of inquiring into the com- 
parative level of the two seas, by the great chain of triangles 
on the raeridiao of France, which extended from Dunkirk 
SB far as Barcelona. The triangles comprehended between 
Rhodes and the Mediterranean, afforded him for the vertical 
height of that town, a result which agreetl to a fraction of a 
metre wiib the height of the ocean, as deduced from that por- 
tion of the chain placed between Rhodes and Dunkirk. 

It has been stated in opposiiion to this view, that the obser- 
vations from which it was deduced, were not always made in 
favourable circumstances; that it is necessary they should be 
frequently repeated before they could be assumed as proving a 
difference of level ; and that, moreover, tiie calculations had 
neither been made with sufficient care, nor on a plan sufficiently 
accurate. These objections are not without weight. The offi- 
cers of the body of geographical engineers have likewise endea- 
voured to take advantage of the chains of triangles of the first 
order, drawn in diiferent directions, which cover the whole sur- 
face of France, to submit the question of the i-e^pctive levels 
' the two seas to a new examination. M. Delcros, among 
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others, has devoted himself to this subject, and made ejctensive 
investigations. These, however, are still in MS., and I regnX 
that I am unable to state the results. Besides this, tlie obser- 
vations which M. Coraboeuf presented to the Academy of 
Sciences are as directly to the point as could be desired, and 
were conducted with a precision which left nothing to be de- 
sired. 

This operation, carried on along the southern frontier of 
France, during the years 1825, 1826, and 1827, embraces, in 
the direction of the shortest distance, all the interval compre« 
hended between the Ocean and the Mediterranean. Forty-five 
triangles of the first order, many of which have their summits 
on the highest points of the Pyrenees, join the fort of Sacoa, 
near St Jean de Luz, atdifferent points of the plain of Perjrig- 
nan, the elevation of which above the sea is so small as to be 
reduced to two secondary triangles. All the angles have been 
measured by M. Gambey's repeating circles, and by three series 
of repetitions at the least. The same is the case with the ze- 
nithal distances. Care has been taken, besides, to make these 
observations only between 10 o^clock in the morning and 3 or 4 
in the afternoon, in order to avoid the effects of the irregular 
refractions, which appear near the horizon some hours after the 
sun has risen, and a few hours before setting. The extent of 
the atmospheric refraction, between each couple of stations, has 
been deduced from a comparison of the reciprocal distances to 
the zenith. As assistants in these important operations, M. Co- 
raboeuf had Captain Peytier and Lieutenants Hossard and Testu 
of the Geographical Engineers. 

The station of the Crabire occupies nearly the middle of the in- 
terval which separates the ocean from the Mediterranean. The 
eastern part of the chain of triangles has served to determine its 
height above the Mediterranean ; the other part has afforded 
this same height above the ocean. It is necessary to remark^ 
that the calculations can be made by a multitude of distinct 
combinations, among which M. Coraboeuf has made choice of 
three. He has ascended, in the first place, from the ocean and 
the Mediterranean to the Crabere, passing by the only series of 
summits of triangles which limit the chain towards the south* 
In the next place, by choosing exclusively the northern sum- 
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mitsj and, lastly, by the diagonal directions, thai is to say, by 
going alternately from a northern summit to a southern one. 
The following is the result of these various combinations : — ■ 
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The mean difference, 0"',73 {2 feet 3 inches), is too small, 
particularly when we recollect the extent of the line trhich was 
levelled, to prevent us from concluding that, when in a state of 
repose, the waters of the ocean, and those of the Mediterranean, 
form a surface of the same level. At all events, it can scarcely 
be doubted that if any difference in this respect exist, it is too 
small to be appreciated. 

In this article I wish merely to prove that the subject of cur- 
rents is far from being exhausted ; that differences of level, to 
which hydrographers have recourse for an explanation of them, 
are either completely nugatory, or insignificant; that there is 
Still room for further investigation. This object I conceive my- 
self to have attained. I shall still, however, add a few reflec- 
tions. 

The theory of currents has made little progress hitherto, be- 
cause those phenomena have chiefly been considered which ap- 
pear at the surface of the sea. Currents produced by difference 
of saltness and temperature exist at all depths. There are cur- 
rents, for example, in contact with the very bed of the sea, 
wliich transport the cold waters of the polar zones as far as the 
equator. Near the poles these waters move hke the solid part 
of the earth which supports them, at a very slow rate, from west 
to east. As they pass by degrees to temperate and warm re- 
gions, ihey arrive at greater parallels of the earth, which hence- 
forth move quicker than they; hence relative currents directed 
from the east to the west, the si/e of which is equal to that of 
the polar currents. 
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It is, if I am not deceived, by placing them in this point of 
view ; by descending, in imagination, to the pnrfbundest depths 
of the ocean ; and by applying to the sea the theory which has 
already given such a satisfactory explanation of the trade*winds, 
that we shall succeed in throwing light on the subject which has 
just occupied us. It will thus, in my opinion, be equally possi- 
ble to ccmceive how currents of inconsiderable rapidity cross sudi 
immense extent of sea ; how they are reflected and changed in 
their course, whUe yet cU a distance^ by the udes of continents 
and islands; and how they turn aside on approaching banks, 
such as those of AguUas or Terra-neuva, above which there is 
not less than sixty fathoms of water I 

Sea qf Weeds. — Among the phenomena of the ocean, which, 
notwithstanding their antiquity, may yet become the subject of 
curious investigation, I should be inclined to place that of the 
Sea qf Plants or the Sea of Weeds. 

These names are now applied to a zone of the Atlantic Ocean 
situated to the west of the Azores. This zone, on an average, 
is from forty to fifty leagues in width ; its extent in latitude is 
9S^; th^ space which it occupies being nearly equal in ex- 
tent to the surface of France. It is entirely covered with plants 
(Fibcus natans). The Portuguese call it Mar de Sargasso ; Ovi- 
edo, Praderias de Yerva (Prairies). In 1492, the companions 
of Christopher Columbus were greatly alarmed by it, for they 
conceived that they had reached the remotest limits of the na- 
vigable ocean, and expected to be stopped by the sea-weed, as 
their fabulous St Barandan had formerly been by the ice of the 
Polar Regions. 

fiy examining a multitude of observations on the subject, de- 
|)osited in the archives of the English Admiralty, in order to 
determine the limits of the Sea of Sargasso, Major Rennel 
found that this great bank of fucus has undergone no change of 
place, between the years 1776 and 1819, either in longitude or 
latitude. This remarkable constancy in situation, M. Humboldt 
has shewn to have existed as far back as the end of the fifteenth 
century, in his remarks on the observations made by Columbus. 

Three different explanations have been advanced to account 
for the existence of this sea of Fucus natans. Some are of opi- 
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Bioa that there are, in these latitudes, numerous banks in the 
bottom of the ocean on which the fuci grow, and from which 
they are accidentally detached ; others, that tliese plants vege- 
tate, and develope themselves even on the surface of the water ; 
but the opinion most generally received is, that the Sea of Weeds 
is the place where the Gulf-Stream continually deposits the plants 
wjtli which it becomes charged on issuing from the Gulf of 
Mexico. 

This last raentioned hypothesis has been adopted by Major 
Hennel, although it is very far from explaining why a great 
proportion of the floating weeds in the sea of Sargasso are, in- 
stead of being faded or decayed, in a state of great freshness. 
Indeed, Enghsh navigators never fail, when they speak of these 
regions, to mention the fresh loeed, and weed much decayed. 
Christopher Columbus himself, as M. de Humboldt has remark- 
ed, was likewise struck with the mixture of yerba vmy vieja y 
otra muyjrcsea. 

The floating fuci of the sea of Sargasso are always destitute 
of roots and fruit. If we suppnse them to be developed in the 
same region where they are found, we must regard them, as M. 
Meyer has done, as similar to fresh-water algie,' many of which 
multiply only by new branches. It will likewise remain to be 
explained by what means it is that tlie waters over such a great 
extent of sea escape so completely from the action of winds and 
currents, that the lapse of several ages has not dispersed the 
plants which were found collected there in the end of the fif- 
teenth century, when the galleys c^ Ct^umbus ploughed it toe 
the first time. 

It doubtless appears more natural to suppose, that, as the 
winds and currents by degrees draw the floating fuci beyond 
the ordinary limits of the Sea of Plants, their place at, the sur- 
face is occupied by others detached from the bottom. Accord- 
ing to this hypothesis the plants are stationary only in appeai'- 
ance ; the sea will always appear equally covered above the 
region which nourishes them, but the individuals will be con- 
tinually renewed, 

What, tlien, is necessary at the presait time to throw h'ght on; 
this curious point of phyucs ? A few very simple experiments, 
wliich, however, are still wan:ii\!; to science: SuunJings made 
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along the edges, and towards the centre of the sea of Sargasso^ 
with the necessary length of line. 

• 

; Tetnperature qfCurrenii. — Every one b acquainted with the 
works of Franklin, Blagden, Jonathan Williams, M. de Hum- 
boldt, and Captain Sabine, on the Gulf- Stream. No one now 
doubts that this Gulf-Stream is an equinoctial current, which, 
after having made the circuit of the Gulf of Mexico, and issued 
from the Straits of Bahama, moves from south-west to nwthr 
east, at a certain distance from the coast of the United States, 
retaining all the time, like a stream of warm water, a greater or 
less degree of the temperature it had acquired between the tro> 
j^GS. This current divides into two branches. One of these 
visits the coasts of Ireland, Orkney, Shetland, and Norway, 
having the effect, it is said, of moderating the climate : the other 
gradually describes a curve, returns by its former route, cross- 
ing the Atlantic^om north to sotUhy usually to the west of the 
Azores, and sometimes at no great distance from the coasts of 
Spain and Portugal. After a very long circuit, its waters again 
jpin the equinoctial current from which they issued. 

Along the coast of America, the position, breadth and tem- 
perature of the Gulf-Stream have been so well determined under 
each latitude, that a work has been published, without any ap- 
pearance of empiricism, under the title of Thermometriad Nil- 
vigatton^ for the use of navigators in these latitudes. It is very 
desirable that the returning branch should be known with the 
same certainty. Its excess of temperature almost disappears 
when it reaches the parallel of Gibraltar, and it can be accu- 
rately determined only by the mean of a great number of obser- 
vations. The officers of the Bonite will greatly facilitate this 
investigation, if they determine the temperature of the ocean 
every half hour, and from the meridian of Cadiz, as far as that 
of the most western of the Canaries, with the precision of tenths 
of a degree. 

We have just spoken of a current of warm water ; our navi- 
gators, on the other hand, meet with a current of cold water 
along the coasts of Chili and Peru. This current, after leaving 
the parallel of Chilo^, moves rapidly from south to north, and 
conveys, as far as the parallel of Cape Blanc, the cold water of 
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the vicinity of tiie southern pole. The temperature of this cur- 
rent was first noticed hy M. de Humboldt, and it has been ex- 
amined with very particular care during tlie voyage of the Co- 
quille. The frequent observations on the temperature of the 
ocean which the officers of the Bonite will not fail to make be- 
tween Cape Horn and the equator, will serve to exlend or com- 
plete the important results obtained by their predecessors, espe- 
cially by Captain Duperrey. 

Major Rennel has described, with minute attention, the cur- 
rent which emanates from the south-east coast of Africa, and runs 
along the south bank of AguUas. According to the obsen-ations 
of Mr John Davy, the temperature of this current is from 4° to 
5° Cent. (7° to 9" Fabr.) higher than that of the neighbouring seas. 
This high temperature is more deserving of the attention of na- 
vigators, from its being supposed to be the immediate cause of 
the cloud of vapour called the Table-cloth, which always en- 
velopes the summit of the Table Mountain, whwiever the wind 
blows from the south-east. 

Temperature of the Sea at great deptlia.—ii. is not to be ex- 
pected that a vessel such as the Bonite, dispatched on a special 
mission to the most distant quarter of the globe, will ever de- 
lay its progress for the express purpose of engaging in physical 
experiments. At the same time, when hours, and even entire 
days of dead calm are to be expected, especially when it is ne- 
cessary to cross the line frequently, we conceive that this expe- 
dition will act wisely by providing thermometographical and 
sounding apparatus, for the purpose of sinking instruments in 
safety to the greatest depths of the ocean. There is now very 
little doubt that the inferior cold waters of the equinoctial 
regions are conveyed thitlicr by submarine currents from the 
polar zones ; but even the complete solution of lliis theoretical 
point, will be far from depriving the observations we now re- 
commend of their interest. Who does not see, for example, 
that the depth at which the maximum of cold is found, and we 
may even say such and such differences of temperature, must 
depend, in every latitude, in a very direct manner, on the total 
depth of the ocean ; so that we may expect that the latter may 
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sooner or later be deduced from the value of theroKmietriGal 
Qoundiugs ! 

Temperature of Shoals, — Jonathan Williams first made us 
acquainted with the fact, that water is colder on shoals than ki 
the open sea. MM. de Humboldt and John Dary confirmed 
the discovery of the American observer. Sir Humphry Davy 
attributed this curious phenomenon, not to submarine ciirrenta^ 
which, when arrested in their course, rise along the sides of 
banks and glide to the surface, but to radiation. By means €i 
radiation, especially when the sky is clear, the superior beds of 
the ocean ought certainly to be greatly cooled ; but every de- 
gree of cold, except in the polar r^^ions, where the temperature 
of the sea is near zero, occasions an increase of density, and a 
descending movement in the beds cooled. Suppose an ocean 
without bottom, the beds in question sink to a great distance 
from the surface, and must slightly modify the temperature ; 
but when the same causes operate on shallow watar, the cooled 
beds accumulate, and their influence must then become very 
perceptible. 

Whatever may be in this explanation, every one will percove 
how much the art of navigation is interested in verifying the &ct 
announced by Jonathan Williams, which some recent obser- 
vations seem to contradict; how eagerly also meteorologists 
will receive the comparative measurements of the temperature 
of superficial waters in the open sea and above sand-banks ; and, 
in parUcular, how desirable it is to determine by means of the 
thermometograph, the temperature of the bed of water mimk 
rests immediately on the surface of the shoals themselves. 

Height of Waves. — The young officers of the Booite will 
probably be greatly surprised if we assure them that none of 
their predecessors have fully answered the following quesUons : 
What is the greatest height of waves during tempests ? Wbal 
are their greatest transverse dimensions ? What is the rate of 
their progress ? 

Observers have been usually satisfied with forming an esti- 
mate of the hdght. But, in order to shew how erroneous such es- 
tiraations may be, and the influence which the imagination exer- 
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cisea in such matters, we may state, that navigators equally de- 
serving of confidence, have assigned as the greatest height of 
waves, in some instances Jive metres, and in otliers thirty-three. 
What science now requires is not rude estimates, but actual 
measurements, of what it is possible to appreciate the exact nu- 
merical value. 

Tliese measurements, we are aware, are attended with great 
difficulties ; these, however, are not insurmountable, and, at all 
events, the question is of too great interest to justify any hesi- 
tation about the degree of exertion necessary to solve it. We 
have no doubt that our young fellow-countrymen will tliem- 
selves, upon reflection, devise some means for performing the 
operation which we require of their zea[ ; but a few brief con- 
siderations may assist in guiding them. 

Let us s»p)X)se, for a moment, that the waves of the ocean 
are petrliied and immovable ; wliat, in that case, would be neces- 
sary to be done in a vessel likewise stationary, and placed in the 
trough of one of the waves, in order to measure the real height, 
— to deierniine the vertical distance of the crest of the wave 
and the trough? An observer mould gradually ascend the 
mast, and stop at the point where the visual horizontal line, 
parting from his eye, seemed to touch the crest in question ; the 
vertical height of the eye above the surface on which the veseel 
was floating, would be the height required. Tliis operation, 
then, it would be necessary to attempt in the midst of all the 
commotions and disorders of a tempest. 

In a vessel at rest, as long as the observer does not change his 
place, the elevation of his eye above the sea remains uniform, 
and can be very easily determined. In a vessel tossed by the 
waves, the rolling and pitching incline the masts sometimes to 
one side, sometimes to another. The height of the points of 
the top-masts varies incessantly, and the officer who has taken 
his station on the mast cannot ascertain the value of his vertical 
hne, unless by the assistance of a second person placed on the 
deck, whose object it ought to be to follow the movements of 
the mast. If one limit their pretensions to ascertain this line 
within a thii'd of a metre, for example, the problem appears to 
us completely solved, particularly if the moments chosen for 
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observation are those when the vessel is nearly in her natural 
position, for then she is precisely in the trough of the wave. 

It now remains to discover the means of determining whether 
the visual line resting on the summit of a wave be horizontal 

The crests of two contiguous waves are of the same height 
above the intermediate hollow, A visual horizontal line leaving 
the eye of the observer, when the vessel is in the trough, I sup- 
pose to be directed to the summit of the approaching wave ; if 
this line be prolonged on the opposite side, it will likewise touch 
the summit merely of the wave already past. This last condi- 
tion is necessary, and is sufficient to establish the horizontality 
of the first visual line ; or with the instrument known under the 
name of the Dip-sector ^ having its ordinary circles provided with 
an additional mirror, there may be seen at the same time, in the 
same glass, and in the same part of the field, two images, situ- 
ate at the horizon, one before, the other behind. The dip-sector, 
then, will shew to the observer, as he gradually ascends the mast, 
at what instant his eye reaches the horizontal plane touching the 
crests of two neighbouring waves. 

We have supposed this observation to be made with all the 
precision that nautical instruments admit of. The operation 
will be more simple, and sometimes sufficiently exact, if the ob- 
server merely determine, with the naked eye, to what height he 
could ascend the mast, without ever perceiving, when the ves- 
sel is sunk in the trough, any other wave than the nearest 
of those approaching or receding. In this way the observa- 
tion may be made by any one, and even during the severest tem- 
pests, that is to say, in circumstances where the use of reflecting 
instruments is attended with some difficulties, and when, more- 
over, perhaps no one but a sailor could venture with impunity 
to climb the mast. 

The transverse dimensions of waves are easily determined, by 
comparing them with the length of the vessel as she passes 
through them ; their rapidity is measured by well-known means. 
We have, therefore, in concluding the article, again to recom- 
meiid these subjects of inquiry to the attention of the commander 
of the fionite. 

VisibilUy qfShoals.'^The bottom of the sea at a given dis- 
tanee from a vessel, is more distinctly seen in propo:*tion as the 
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observer is elevated above the surface of the water : thus, when 
an experienctfd captain oavigates an uukuowa sea filled with 
shoals, he sometimes places himself on the summit of the mast, 
in order that he may direct his vessel with greater security. | 

The fact appears to us so well established, that we have no- 
thing to require of our joung navigators regarding it in a prac 
tical point of view ; but, by following the indications which we 
shall here point out, they may perhaps ascertain the cause of a 
phenomenon which affects them so nearly, and thence deduce more 
satisfactory means than casual observation has hitherto taught 
them to employ, for the purpose of detecting the ^tuaiion of 
shoals. 

When a pencil of light falls on a diaphanous surface, what- 
ever may be its nature, a portion passes through it, and another 
portion is reflected. What is reflected is more intense in pro- 
portion to the smallness of the angle formed by the incident ray 
with the surface. This photometrical law is not less applicable 
to the rays which emanate from a rare medium, and meet the 
surface of a dense body, than to those which, moving in a 
dense body, fall on the surface of separation of that body and 
of the rare contiguous medium. 

This being the case, let iis suppose that an observer on ship- 
hoard wishes to perceive a shoal at a little distance — a subma- 
rine shoal, situate at thirty metres of horizontal dislnnce, for ex- 
ample. If his eye is about the height of a metre above the sea, 
the visual line by which the light emanating from the shoal can 
reach him after issuing from the water, will form a very small 
angle with the surface of the fluid % if the eye, on the contrary, 
is very much elevated, suppose thirty metres, he will see the 
shoal under an angle of 45". But the interior angle of inci- 
dence, corresponding to the small angle of emergence, is evi- 
dently less open than that which cori'esponds to ihe emergence 
of 45°. Under small angles, as has been seen, the strongest 
reflections take place; the observer, therefore, will receive a 
more considerable portion of the light which emanates from the 
shoal the higher he happens to be placed, 

The rays emanating from -the submarine shoal are not the 

f ones that reach the eye of the observer. In the same d 

:ion, and coii.'bunded with them, are rays of atmospheric ligl 
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r^ected exteriorly from the surface of the sea. If the latter 
were sixty times more intense than the former, they would to- 
tally conceal the effect. The shoal would not even be suqpect^ 
ed, for it has been proved by the experiments of Bouguer, oftea 
repeated nnoe, that the most experienced eye is not sensible of 
an augmentation of light of -^j^. If there be a small proportion 
between these two lights, the appearance of the shoal will not be 
entirely lost ; but it will be very feeble. When it is remember- 
ed that the atmospheric rays sent to the eye from the se% have 
a greater degree of splendour if reflected under an acute angle, 
every one will perceive that two different causes concur to ren- 
der a submarine object less apparent in proportion as the visual 
line approaches the surface of the sea, namely, on the one hand, 
the progressive and real weakness of the rays emanating from 
ibe object, which have to form its image in the eye; and, on 
the other, a rapid augmentation in the intensity of the light re- 
flected from the exterior surface of the waters, or rather, if I 
may be allowed the expression, in the luminous curtain to 
which the rays issuing from the shoal must communicate their 
light. 

On the supposition that the comparative intmsities of the two 
sujffrimposed pencils are, as every thing leads us to bdieve, the 
only cause of the phenomenon which we are now analyaing, 
we have it in our power to point out a better and more easy 
means of detecting submarine shoals, than has been hitherto fol- 
lowed. This means is very simple ; it consists of looking at the 
sea, not with the naked eye, but through a plate of tourmaline 
cut parallel to the edges of the prism, and placed before the 
pupil in a certain position, A few words will render the mode 
in which the crystalline plate acts evident. 

LfCt us assume that the visual line is inclined to the sur£iioe 
c^ the sea ST. The light which is reflected from the outer sur- 
&oe of the sea under this angle, is completely polarized. Po- 
larized light, as every natural philosopher knows, does not tra- 
verse plates of tourmaline suitably placed. A plate of tourma- 
line, then, may keep off entirely the rays reflected by the water, 
which, in the direction of the visual line, were minted with the 
light emanating from the shoal, either obstructing it entirely, or 
9t least greatly weakening it. When this efiect is produced, the 
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eye plncecl behind tiie plalc, will receive only one kind of rays, 
those which emanate from submarine objects ; instead of the two 
superimposed images, only a single image will be formed on the 
retina ; and the visibility of the object which this image repre- 
sents will thus be found greatly facilitated. 

The entire and absolute obstruction of the light reflected from 
the surface of the water, cannot possibly take place but uoder 
an angle of 37', because it is under this angle alone thai it is 
completely polarised ; but under angles from 10° to 12" greater 
or less than 37% the number of polarised rays which the tour- 
maline can arrest, is still so considerable, that the same means rf 
observation cannot fail to be attended with very advantageoua 
i-esults. 

By engaging in the trials which we now propose to them, the 
officers of the Bonite will throw light on a curious question of 
photometry ; they will probably confer on navigation a means of 
observation which may prevent many shipwrecks ; and by in- 
troducing polarization into the nautical art, they will afford on 
additional proof of what those individuals expose themselves to, 
who unceasingly collect experiments and theories without any 
practical application of them, meeting every remonstrance with 
a contemptuous ati bono ? 

Waier-Spouts. — Has electricity any influence in producing 
water-spouts ? A dislinct and categorical answer to this question 
would be possessed of great interest. The officers of the Booite 
oug^t therefore to attempt to discover, when this phenomenon 
presents itself to them, whether it produces thunder and light- 
mag. 

Depressions of the Horizon. — The rather distinctly defined 
blue line, forming the apparent separation between the sky and 
the sea, to which sailors refer the position of the stars, is not m 
the mathematical horizon ; but the degree at which it appears 
below it, and which is called the depression, may be calculated 
exactly, since it depends merely on the height of the observer's 
eye, and the dimensions of the earth. It is imfortunately not 
so easy to appreciate the effects of atmospheric refractions. It 
must even be said, that in the calculations of the tables of de- 
pression usually employed, the mean refraction only is taken 
into accoimt, relative to a certain state of the thermometCT and 
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barometer. Officers of great skill. Captain Basil Hall, Captam 
Parry, and Captain Gauttier, have determined by observations, 
the errors to which navigators are exposed by following the 
common rule. It was sufficient for them to measure, either 
with the dtp^ector of Wollaston, or with the ordinary instru- 
ments furnished with an additional mirror, and that in the most 
varied states of the atmosphere, the angular distance of one 
point of the horizon from the point diametrically opposite. Ad- 
mitting, as we may be nearly at all times allowed to do, that 
the state of the air and of the sea are the same all around the 
observer, the difTerencc of the distance measured at 180^, is evi« 
dently double the real depression of the horizon. The half of 
difference, compared to the depression of the tables, gives, 
therefore, the possible error of every angular observaticm of 
height made at sea« 

The positive and negative errors observed by Captain Parry 
in the northern regions, have all been comprised between +69'' 
and — 83." In the Chinese and East Indian seas. Captain Hall 
found the deviations greater ; from -f I' ^" to — 9! 58". Final- 
ly. Captain Gauttier, in the Mediterranean and Black Seas, 
gives a still greater length, from + 3' 35" to — 1' 49". If it be 
recollected that the variation of a single minute in latitude near- 
ly corresponds to a deviation of 2000 metres on the globe; every 
one will acknowledge how deserving of attention is the investi- 
gation which we have just mentioned. 

By examining with care all the observations of MM» Gaut- 
tier, Basil Hall, and Parry, we come to the conclusion, that the 
error of the calculated depression is not positive, and lluxt 
this depression does 7U>t exceed that observed^ except io the 
amount that the temperature of tfte air is higher than the tern* 
perature of the water. 

With regard to the negative errors, they present themselves 
indiscriminately in all the comparative thermometrical states of 
the sea and atmosphere, without the possibility of attributing 
these anomalies to any apparent cause, and, in particular, to the 
degree of the hygrometer. 

MISCELLANEOUS OBSERVATIONS. 

Bising of the Coast of Chili. — In the month of November 
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i8St% after the earthquake which overturned the towns of Val- 
paraiso, Quiilota, &e., in Chili, great part of the country was 
found to be elevated from one to two metrea above its former 
level. The earthquakes of 1831 appear to have been still more 
severe than that of 1822. It will therefore be of importance to 
examine whether they have not in like manner produced a sud- 
den rise of the country. A beach on which the sea, by the ef- 
fect of the tides, never ascends beyond one or two metres 
ought to furnish a multitude of appearances, such as *' einbarca- 
dSres,'" banks of oysters, muscles, and other shell-fish adhering to 
rocks, by means of which any doubt on the subject vnay be re- 
moved. A glance at the localities will do more in this respect) 
than the necessarily vague indications which we can furnish here. 
We can conceive, however, that wc ought to mention the lake 
of Qujntero, which communicates with the sea, as well fitted to 
aiford indisputable proofs of changes of level. Recourse should 
likewise be had to the hydrographical charts of Vancouver, Ma- 
laspina, &c., for it is by no means probable that these risings 
would take place on the shore, without the bed of the sea parti- 
cipating in them. 

Sudden or gradual elevations of the ground appear destin- 
ed to perform such an imjxirtant part in the history of the 
earth, that we must particularly invite the officers of the Bonite 
to take note of all recent phenomena of this nature that they 
meet with, and in an especial manner to direct their attention to 
the coast of Peru. • 

Earthquakes, — According to an opinion pretty generally en- 
tertained in America, earthquakes are more frequent in certain 
seasons than in others. If this were fully ascertained to be the 
fact, it would be of extreme importance in the phyacs of the 
earth. A complete collection of the journals which have been 
published in Chili for twenty years, examined in relation to this 
* At the moment when thia sheet is going to press, I learn that some Botes 
of Captain Fitzroy have juat been read before a court-martiiJ met at Ports, 
mouth, for the trial of Captain Seymour, of the English frigate CluiUengeT, 
shipwrecked on the coast of Chili. These notes, designed to account for the 
catastrophe, tate notice of the changes which the curreuts have undergone 
near the port of Conception, since the earthquake of February 1835. Cap. 
tain fitzroy iikewiae states, that the island of Santa Bfuia bis risen ID En- 
glish feet. 

TOT. XXI. NO. XLI.— JULY 1836. . _ _ _] 
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point, would certainly throw some light on the question. We 
recommend this object to the commander of the expedition, 
whether he may be incUned to perform the task during the Toy** 
age, or be contented with collecting materiak for iu 

To adopt popular opinions too hastily, is to run the risk of 
introducing into science, to its great injury, a multitude of con* 
fused notions, founded on phenomena imperfectly seen and in* 
accurately examined ; but to reject these opinions without exa- 
mination, is often the occasion of losing'an oppwtunity of ma» 
king some important discovery. From this consideration I do 
not hesitate to entreat our young countrymen to inquire, during 
their stay on the western coast of America, whether the pheno- 
mena which are said to have attended the earthquake which de- 
stroyed Arica and Saena on the morning of the 18th September 
1883, have been observed in any other places. The following 
is an account of them by Mr John Reid, an English traveller* 

^^ The continual baying of dogs, and brajring of asses, an- 
nounced the approach of danger. On the preceding day, the 
atmosphere had been of an alarming stillness. With the excep- 
tion of a few rare gusts, coming sometimes from one side and 
sometimes from another, and which were fdt quiU a$ wdl in 
the interior of an apartment as on the outside ; it might be 
said that during the whole of the day of September 18th, the 
immobility of the air at Saena was complete. 

^< The shocks had left a great number of empty botdes in the 
places which they occupied, but their corks were found scattered 
about in all directions. 

" None of these empty bottles had been even overturned ; 
others that were filled, on the contrary, were thrown out of their 
places and broken. 

" The varnish which covered a new table belonging to Mr 
Beid, became so fluid, that the day after the earthquake the ma- 
hogany appeared surrounded with hanging glue. 

^^ Some large jars of earthenware were sunk in the earth and 
contained water ; and although the surface of the watar was 
three or four feet below the mouth of the jars, yet a great part 
of the water was thrown out on the surrounding soil. 

" At Saena it was remarked, that after a shock, wheth^ 
slight or severe, all the dogs of the town went to quench dieir 
thirst at the first pool of water they couM fall in with.^ 
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Declimation and Inclination of ike Magnetic Needle at 
Paris.— Oa the 9th November 1835, at It ff p. m. we found 
lliat ihe northern extremity of the magnetic needle pointed to 
the west of the astro nomical north, 82" 4'. On the 3d July 
1835, at 9h. morning the inclination, was 67° 24.'. 
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Obsenalions on the Sense of Touch, including an Analysis of 
Weber's Worl'son that subject.* By DrGRAVEsof Dublin.f 

Wkbeii's experiments on the sense of Touch are extremely in- 
teresting and original ; some of them have been already published 
in English periodicals, but in so imperfect a manner as to fur- 
nish a very inaccurate and incomplete view of their results. If 
we touch the skin with the points of a compass one inch asun- 
dei', while the person so touched shuts his eyes, he at once pr- 
ceives his skin to be touched in two places. By continually di- 
minishing the distance between the two points, we finally arrive 
at a degree of approximation where the person feels his skin to 
be touched by but one body ; he describes this body, however, 
as being a little longer in one direction than another, and it 
appears thai this longer diameter corresponds with the line of 
junction between the two points of the compass. When these 
points are brought stiU nearer together, this inequality in the 
diameters is nt) longer felt, and the person has a de6ned percep- 
tion of being touched by but one body. Now Weber has deter- 
mined, by experiment, that the different portions of the surface 
of the body vary considerably in accuracy of touch, as measured 
by the distance at rtihkh the points of the compass can be still 
distinguished from each other ; for it is evident that parts en- 
dowed with great power of touch, will continue to give notice of 
two pcanis at a distance from each other, so small, that when 
examined at the same distance by less sensible portions of the 
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skin, these two points excite but ooe aensatioii, and are by the 
touch erroneously judged to be but one. Thus the tips of the 
fingers and the point of the tongue were found to possess the 
most accurate sense of touchy for when the point^f were dis- 
tant but half a Parisian line from each other (counting from the 
inner surface of each point), the feeling of the two distant poinu 
existed, and when they were within two-fifths of a line, although 
the person seemed to feel but one body, he nevertheless felt it 
to be longer in one direction than in another. The dorsum of 
the tongue was remarkably less sensible, for if the points |daced 
in a line parallel to the median were less distant than three lines 
from each other, they were not felt to be distant. Few penom 
who futve not tried similar experiments wiUbe prepared to credit 
the announcement of the very great difftretice n^tcft ewisis between 
Hie tactile accuracy of different portions of the skin* On this sub- 
ject the observations of Weber are quite novel, and open a new 
field for inquiry, not only to the physiologist, but to the practi- 
cal physician and surgeon ; for it is obvious that injuries or re- 
medies applied to the skin must act with very difierent degrees 
of energy on parts so widely difierent in tactile senability from 
each other. I have repeated many of Weber^s experimentSy and 
confirmed his results. A little practice is necessary in order to 
accustom ourselves to judge concerning the sensation, compared 
as the points of the compass approach each other, and come 
within the limks of confusion (a term I have adopted to express 
the distance at which they produce the feeling of but one body, 
longer, however, in one direction than another). The sensation 
imparted is most curious. A few instances will suffice to prove the 
extent of the scale through which this limit of confusion ranges, 
when the points are placed on the same liorizontai lifie. 

Tip of the tongue 1 line. Margin of tongue, one inch from 
its tip, S lines. Skin on the zygomatic bone, 6 lines. Forehead, 
6 lines. Hairy scalp, 8 lines. Middle of back, 12 lines* Near 
the upper border of the scapula, 18 lines. Inferior angle of the 
scapula, 24« lines. On the loins, 12 lines. Side of abdomen, IS 
lines. Anterior surface of arm, 10 lines. Posterior do. 14. 
lines* Tips of the fingers, 1 line. Do. of toes, 3 lines. 

The above results were obtained in examining the skin of 
others. The following, which Weber has arranged in the ascend- 
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ing scale as to the measurement of the limit qf confusion, was 
taken from experiment on himself. He entitled it "Tabula 
graduum subtilitatts tactiis in potiesimis corporis mei partibus, 
quos per minimam distantiam crurum circini corpori impositorum, 
qua perpendicularis et horizontalis crurum situs, et intervallum 
interpositum sentiri poterat, metitus sum.'' The limit qfconjv- 
aion in the following table is therefore the distance at which the 
points of the compass could not only be perceived to be distinct 
from each oilier, but their direction, whether horizontal or per- 
pendicular, could be judged of. 

Tip of the tongue, ^ line. Inner surface of the finger tips, 
1 line. Red part of lips, 2 hnes. Inner surface of second pha- 
lanx of fingers, 2 lines. Outer or third phalanx of do., S tines. 
Top of nose, 3 lines. Inner side of extremities of metacarpal 
bones, 3 lines. Dorsum of the tooguc one inch from its point, i 
lines. The portion of the lips which is not red, 4 lines. Edge 
of the tongue, one inch from its point, 4 lines. Metacarpal bone 
of thumb, 4 lines. Apex hallucis, 5 lines. Skin covering buc- 
cinator, 5 lines. Dorsum of second phalanx of fingers, 5 lines. 
Palm of the hand, 5 lines. Surface of eyelid, 5 lines. Centre 
of hard palate, 6 lines. Anterior surface of zygomatic process, 
7 lines. Dorsum of the first phalanx of fingers, 7 lines. Out- 
side of extremities of metacarpal bones, 8 lines. Mucous mem- 
brane of lips close to the gum, 9 lines. Posterior surface of its 
zygomatic process, 10 lines. Lower part of the forehead, 10 
lines. Back part of the heel, 10 lines. Occipital skin, lower part, 
12 Hnes. Back of hand, 14 lines. Neck, beneath lower jaw, 15 
lines. Vertex of the scalp, 15 lines. Patella, l(i lines. Skinon 
the sacrum, 18 lines. Acromion, 18 lines. Glutaeus, 18 lines. 
Superior and posterior surface of forearms, 18 lines. Leg near 
the knee and near the foot, 18 lines. Dorsum of foot near toes, 
38 hnes. Sternum, 20 lines. Dorsal spine over five superior 
vertebrie, 24 hnes. Cervical spine near occiput, 24 lines. Lum- 
bar spine, 24 lines. Centre of cervical spine, 30 lines. Centre 
of dorsal spine, 30 lines. Middle of the arm where it measures 
most in circumference, 30 lines. Do. of the thigh, 30 lines. 

This enumeration of relative distances, allowance being made 
for all probable inaccuracies in the experimental estimate of 
these distances, affords ample matter for reflection; and fur- 
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nishes abundant proofs, if any were wanting, of the wisest adap 
tation of parts to the functions they are called on to discharge. 
Here is no unnecessary expenditure of tactile acumen, but a most 
rigid economy of the sense of touch, which is nowhere spread 
over surfaces indiscriminately, and without reference to their 
other physical qualifications. This grecA. difference was never 
before suspected to exist ; it was indeed known that the tops of 
the fingers, the tip of the tongue, and some other parts, enjoy 
the sense of touch in a pre-eminent degree, and are capable of 
judging much more delicately, concerning what they are placed 
in contact with, than other portions- of the body. This was at- 
tributed partly to habit, partly to their shape, and many laid 
great stress on the facility with which these extremely moveable 
parts could be adapted and applied to bodies undergoing ex- 
amination. Now, for the first time, has it been proved by We- 
ber, that, quite independently of all these extraneous circum- 
stances, the skin itself varies in the intensity of its tactile power ; 
and that this arises not from the mere varying thickness of the 
epidermis, and general delicacy of conformation in the cuta- 
neous tissue, but from an original difierence in its organization. 
All these facts tend strongly to overturn the common hypothesis, 
that the sense of touch is diffused throughout the whole texture 
of the skin, and render it much more probable that it is per- 
formed only by certain small organs, extremely minute, and in 
size comparable to points, but differing much in their mode of 
distribution, being very crowded together and numerous in some 
parts of the skin, while in others they are more sparingly pre- 
sent, and are, as it were, thinly scattered. On this supposition 
alone, we can account for the signal differences in tactile dis- 
^rnment, which the different portions of the skin exhibit. The 
researches of Breschet, to which the attention of the English 
()ublic was first drawn, by an able analysis by my friend Dr 
Costello, published in the Dublin Medical Journal for Septem- 
ber 1835 ; these researches have rendered it certain, that the 
sense of touch is performed by a less simple apparatus than was 
generally imagined. M. Breschet considers that the nerve parts 
with its neurilema at the derma, as the optic nerve does in en- 
tering the sclerotic, and that the projecting papillae take a -new 
envelope from the outer surface of the derma ; that the mere 
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nervous pulp does not, of itself, constitute the sense of toucli, 
but that, aa in the sense of hearing or of sight, tliore is an appa- 
ratus, all the parts of which must be in unison to be perfect. 
If any one of the five constituent parts be wanting, touch can- 
not be exercised, and the derma, neuriiema, and proper epi- 
dermic membrane, are to the papilla, what the complicated ap- 
paratus of sight and hearing are to the optic and acoustic nerves. 
The analogy goes farther, for the optic and acoustic nerves, on 
entering the structure of the eye and ear, imdergo the same 
change as tlie tactile nerve entering the derma, with this diffe- 
rence, that the two former remain in their cavities, where light can 
penetrate to the one and sound to the other ; but the nerve of 
touch must advance, as it were, to meet impressions. The 
following very curious phenomenon is recorded by Weber : — 
" If the points of a compass, distant from each other one or two 
lines, applied to the cheek, just before the car, be then moved 
successively to several parts of the cheek, we shall find, on ap- 
proaching the angle of the mouth, that the points will appear 
to recede from each other; this is produced by the great differ- 
ence of tactile power in these parts. It is a general law, that 
the more sensitive portions of the skin regard any two punts as 
farther asunder from each other, than equidistant points appear 
to be to a less senative portion. The same experiment may be 
tried by holding together the extremities of the fore-finger and 
thumb, and then passing the tips of both in a line from the ear 
to either the upper or the under tip ; as they approach the lat- 
ter, they will feel to the cheek as if they were becoming more 
and more distant from each other." 

Another fact was observed by Weber — " If the legs of the 
compass be applied to two contiguous surfaces, enjoying the 
functions of voluntary motion, they will appear to be much 
more distant from each other, than when they are applied to one 
of these surfaces separately. Thus, if the points are distant 
half a line, they are not perceived to be distant when applied 
to one lip, but when one point is applied to the under lip, and 
another to ihe upper, they arc at once felt to be two," 

Another very remarkable conclusion announced by Weber 
deserves consideration : " Apply the legs of a compass to two 
portions of the skin, differing from each other remarkably, either 
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in structurei in function, or in the use habituallj made of them, 
and the legs will appear to be more clearlj and distinctly felt 
than when they are applied to one and the same surface, even 
though it be the more sen»tive of the two ; thus the legs, when 
.in contact, one with the inner surface and the other mth the red 
outer surface of the lips, appeared much more distant from each 
.other than when they were in contact with the red surface only, 
which has much greater tactile powers than the inner surface. 
The same observation applies equally to the neighbouring 
surface, differing much from each other in tacule power, viz. 
the margin and the dorsum of the tongue, the volar and the 
dorsal surfaces of the iBnger-points,^ &c. One result of Weber's 
experiments is of great importance in a physiological point of 
view : — " The tactile powers of any part of the skin are not, as is 
generally imagined, directly proportioned to its sensibility ; thus 
the mammae are easily tickled, and capable, when irritated, of 
producing great pain ; in these respects they exceed any portion 
of the trunk, and yet the skin of or round the nipples is but 
very indifferently endowed with the faculty of touch, properly 
so called. Indeed the same remark applies to the arm-pits, the 
flanks, the soles of the feet, iScc, and all ticklish parts of the skin 
in general, as they are possessed of a comparatively slight power 
of discriminating objects from each other by means of the touch. 
Who was ever made to laugh by tickling the points of his 
fingers ? and yet they are possessed of a tactile accuracy far ex- 
ceeding that of any other portion of the skin !^ 

This is a very curious subject of inquiry, and one not yet in- 
vestigated. The reason of the matter is sufficiently obvious 
for parts endowed with the greatest tactile acumen are necessa- 
rily much exposed, being so placed as to be brought with the 
greatest facility into contact with external bodies, consequently, if 
so disagreeable a sensation as that arising from tickling were eiunly 
induced by this contact, those parts would be almost useless as 
organs of touch. The experiments of Weber, considered with 
reference to the researches made by Breschet on the structural 
anatomy of the skin, render it extremely probable that the sense 
of touch, properly so called, resides in a peculiarly constructed 
apparatus, supplied with certain ramifications of the cutaneoua 
perves, while the function of sensation, comprising the power of 
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perceiving painful or pleasing impressions, is much more gene- 
rally diffused, and is the result of a much simpler orgatiiza' 
tion. lu fact, although the internal, mucous, fibrous, and serous 
surfaces, and the parenchyma of the different organs, are all 
capable of becoming actually painful, particularly when inflamed, 
yet it is very doubtful whether the sense of touch, properly so 
called, is ever exercised by those parts. No foreign substance 
is ever distinctly felt by the touch in the stomach and bowels ; 
a sensation, painful or plea^ng, is indeed excited by some mat- 
ters immediately after they are swallowed, but all consciousness 
of their presence, by means of the sense of touch, soon ceases, 
and it cannot be again recalled by the utmost exertion of the wiU, 
A foreign substance lodged in the alimentary canal, or in the 
trachea, may give rise to the greatest possible degree of irrita- 
tion ; but though it thus acts upon the nerves of the parts im- 
mediately in contact with it, these nerves convey no idea to the 
sufferer of the shape or size of the body, or of any other of its 
physical qualities, concerning which we receive informatioa 
through the medium of the sense of touch. 

Weber's observations (pp. 67, 77) on the comparative tactile 
energy of the different portions of the trunk of the body, are 
extremely curious, and have disclosed a very remarkable diffe- 
rence between the sense of touch in the trunk and in the extre- 
mities. In the latter, where the points of the compass are placed 
across the axis of the limb horizontally, they are much moi-e 
accurately distinguished than when they are placed in the longi- 
tudinal direction, or parallel to the axis of the limb (vertical), in 
other words, the limit of cfyiifusion is much sooner attained in 
the vertical than in the horizontal position of the points. Now, 
in many parts of the trunk the contrary obtains, and the verti- 
cal position is more accurate than the horizontal ; this singular 
difference Weber explains by the different manners in which the 
nerves supplying the extremities and the trunk are distributed. 
The branches of the former generally run nearly parallel to the 
axis, while those of the latter pursue in most cases a transverse 
course ; all parts of the trunk do not exhibit this difference. 
Whether this explanation is or is not admitted, the fact is un- 
doubted. Our author next proceeds to shew what motion, 
whether it be of the touching organ or of the body to be touch- 
id, greatly augments the clearness and accuracy of the percep- 
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tioD| a fact too familiar to require any elaborate illustration. As 
to the idea of direction which we derive from the sensation impart- 
ed to the skin by any minute substance, he justly observes, that 
it is always judged to be perpendicular to the surface of the skin 
at the point of contact. Of this there can be no doubt, and here 
we have a very striking analogy between the sense of vision and 
of touch, for it is a primary law, that rays of light impingent on 
the retina always produce a sensation, i. e. are seen in a direction 
perpendicular to that point ; it wohM be well worth while exa- 
mining whether the same law of perpendicularity is extended also 
to the ear. In the case of the eye this law is strikingly useful, as 
it enables many rays, originally diverging from the same luminous 
point, all to create a sensation in the same directioui although 
in converging they strike the retina from very different direc* 
lions ; in the eye all these perpendicular lines intersect at a com- 
mon point, thence called the centre of visible direction, and this 
result derived from the spherical shape of the reUna is attended 
with the most important consequences. No one has as yet at- 
tempted to investigate the question, whether any nmilar provi- 
sion or contrivance exists with regard to the lines of direction, 
to which each part of the auditory nerve receiving vibrations re- 
fers sound ; any given point of the hearing surface of the acoustic 
nerve receives impulses from the vibration essential to this sense, 
conveyed either through thefluidof the vestibule and semicircu- 
lar canals, or through the solid bone surrounding the cochlea ; the 
question arises, whether vibrations excited originally by the sound- 
ing body arrive by different routes simultaneously at the same 
point of the nerve, so as materially to reinforce and strengthen 
each other. Is there in this case any provision made to pre- 
vent vibrations, which arrive in different directions, from inter- 
fering with each other, with reference to the sensation they pro- 
duce? Or are both, as impinging on a common point, referred 
to one common direction ? If this were the case, the analogy be- 
tween the perceptive properties of the retina and auditory nerve 
would be perfect, and nothing would remain to the philosophical 
examiner of the mechanism of the sense of hearing but to dis* 
cover what relation these lines of common direction bear to the 
surface of the auditory nerve, and to each other ; are they, as 
in the case of the retina, perpendicular to the nervous surface, 
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and in what manner are they fio arranged, that, in consequence 
of the shape of that surface in the convolutions of the internal 
ear, each line of direction resulting from the ^-ibration commuRi- 
cated to any point, may be parallel to the various other lines of 
direction which result from vibrations, simultaneously communi- 
cated to all other poi.nis of the nervous surface ? 

These are extremely difficult questions, but it is by no means 
improbable that they may be hereafter satisfactorily resolved. 
But, to return to the sense of touch; in some parts of the surface, 
an exception seems to occur to the general rule of perpendicu- 
larity; thus, when a hair of the head is pulled, we can judge 
perfectly well of the direction in which it is pulled. The most 
obvious explanation of this fact, which refers to ihe discrimina- 
tion of the line of traction to the bulb of the hair, Weber proves 
to be erroneous, and he shews that we judge of the direction in 
which the hair is pulled, by means of the muscles called into ex- 
ertion to counteract the pu!l, and keep the head steady during 
its continuance. If these muscles be not called into play, which 
is the case when the head is held steadily by the hands of one 
person, while another, by surrounding the point in which the 
hair is pulled, with a firm pressure made by the fingers, thus 
prevents the least motion in the enclosed portion of the skin, 
then no matter in what direction the hair is pulled, the person 
cannot judge of it. 

Weber's experiments on the faculty the skin possesses of esti- 
mating and comparing different pressures made on its surface, 
ought not to be altogether passed by in this report. One chap- 
ter he entitles, " De Suhtilitate Tactus in cagnnttcevdo corpo- 
ruTH pondere" If both the right and the left hand of the same 
individual are supported on cushions, and that he keeps his eyes 
shut, while unequal weights are placed one on each hand, he 
will, if Ihe difference between the weights is considerable, be 
able to tell on which hand the heavier lies ; slight differences of 
weight cannot be thus estimated, but they at once become percep- 
tible if the hands be raised from the cushions : the muscles that 
nowsupport the weight give great assistance in estimating its force. 
Thus we judge of the weight of any heavy body, partly by 
the pressure it produces against our surface, but chiefly by the 
quantity of muacular force it requires ui to use in lifting or sus- 
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taining it. Weber has ascertained that in most men^ the left 
mde of the body and the left extremities enjoy a more accurate 
perception of weight than the right, so far as wdght is estimated 
by pressure ; of fourteen different persons experimented on, the 
left side of the body and the left extremities were found to be 
more sensible of weight, measured by pressure, than the right, in 
eleven ; in two the contrary was observed, and in one only no 
difference between the sides, could be detected. He offers no sa- 
tisfactory explanation of this very remarkable and hitherto un- 
observed phenomenon, which is obviously of some value as mak- 
ing an original difference between the nervous power of the right 
extremities and right side of the trunk, as compared with the left, 
a difference which favours the idea, now indeed generally admit- 
ted, that we cannot explain the circumstance of man being right- 
handed and right-footed, except on the hypothecs of an original 
difference in the vital powers of the right and left halves of the body. 

Weber next proceeds to make some observations, De Suhti- 
lUaie Tactus in sentiendo calore. 

I long ago maintained the opinion, that the perception of heat 
and cold is not a mere modification of the sense of touch. I am 
glad to find this view of the subject advocated by so high an au- 
thority as Lord Brougham, who, in his Discourse on Natural 
Theology, p. 3, note, remarks, that ^^ there seems as little reason 
for arranging the sense of heat and cold under touch, as for ar- 
ranging sight, smell, hearing, and taste, under the same head.^ 
Experiments made for the purpose of comparing the energy of 
this sense in different parts of the body, are attended with ob- 
vious difficulties ; thus if the surface of the substance applied to 
the body be not exactly of the same extent in two cases, the re- 
sult is not to be relied on, for, cateris paribus^ a larger body 
will feel hotter or colder than a smaller, and that in a very re- 
markable degree. Thus, let one vessel contain water heated to 
98% and another water at 104° ; now if the finger be placed in 
the latter, and the whole of the other hand be immersed in the 
cooler, we shall be led to form a wrong judgment, and will pro- 
nounce the water at 98° to be hotter than that at 104° ! In 
some cases the same error was made when the difference of tem- 
perature amounted to eight degrees, the hotter being at 106°. If 
the parts were kept a good while immersed, the person some- 
times becomes sensible of his error, and judges rightly. 
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Weber has discovered a very remarkable fact, that the left 
hand ia more sensible of heat or cold than t/ie right in most 
persona. Thus, when the hands of a person lying in bed, and 
of exactly the sa.a\s temperature, were plunged each in a sepa- 
rate vessel of hot water, the left hand was believed by the per- 
son to be hi the hotter medium, even though the water it was in 
was really one or two degrees colder than the other. Weber 
has rendered it Iiighly probable, tlial the greater sensibility 
which the left hand undoubtedly possesses in perceiving changes 
of temperature, is owing to the circumstance of ita being cover- 
ed, particularly on its palm, by a thinner epidermis, in conse- 
quence of being less used. Nothing is more striking than the 
accuracy of the skin in giving notice of changes of temperature, 
for a difference of one-third of a degree is detected clearly 
when the hand is immersed repeatedly and successively in two 
vessels of water, differing only so much in temperature. The 
skin delects best very minute changes of temperature when 
the medium examined does not fall short of, or exceed very con- 
siderably, the usual temperature of tlie body. Water at 98° 
can be much more certainly distinguished by the hand from 
water at 100% than can water at 120° from water al 118.° As 
the ears perceive best a difference of tone in ^unds, neither too 
acute or too bass, or immoderately loud, so the skinjudges with 
most accuracy of medium temperatures, which produce no very 
violent or painful effect on its nerves. Weber is of opinion that 
the perception of temperature imparted to each nervous extre- 
mity in the skin, goes to unite itself to, and strengthen simulta- 
neous impressions in the other ramifications of the same nerve, 
thus producing, by the conflux of a great number of impres- 
sions, a much stronger result and effect. This, at least, is cer- 
tain, that a large conveys much stronger impressions than a small 
surface, and estimates changes of temperature with greater deli- 
cacy. Thus, if we place the fore-finger ()f one hand in water 
at 104", and plunge the whole of the other hand into water at 
102°, the latter will appear to us to be the warmer. If we plunge 
the finger successively into vessels containing hot water, we 
unable to perceive very minute differences of temperature, which 
at once become perceptible when we use the whole hand, 
waler, which can e.ifi'y be borne by a singb finger, will 
tolerably scalding to the whok' hand. With regard 
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power the skin possesses (by means of touch and its modifications) 
of comparing together two different temperatures or weights^ 
various and multiplied experiments prove that this power is ex- 
ercised with the greatest success when the perceptions compared 
are not simultaneous but succesave. It is the same with the 
smell, taste, and hearing; apply to the tongue by means of 
camePs hair pencils, small portions of an acid and of a sweet 
substance ; if the application of both be in quick succession, 
their taste is accurately distinguished and appreciated ; but if they 
be applied simultaneously, the result is a less vivid perception 
of either, and a blending, as it were, together of the acid and 
the sweet. A similar result is obtained by applying the mouth 
of phials contuning two different, but strongly odoriferous sub- 
stances, to the nostrils ; and musicians have long ago remarked, 
that when we wish to compare together two notes, it 'is done 
with much more accuracy by striking them in quick succes- 
sion, than by striking them simultaneously. Vinon appears 
to present an exception to the law which governs the other 
senses ; for if we want to compare the lengths or the colours 
of any two lines, we place them close together, and look at 
them at the same moment. As Wel^r well remarks, how- 
ever, the exception is here only apparent, for the truth is, that 
we see nothing with perject accuracy except its image JaJis 
on the retina at the extremity of the optic axis ; consequently, 
on examining two lines close beside each other, although we 
think we examine them simultaneously, yet we do not do so ; 
our examination and comparison is made by causing the image 
of each to occupy the extremity of the optic axis several times in^ 
very rapid succession. The change in the position of the eye 
is here so light, and is performed with such ease, that we are 
unconscious of it. 

Weber made many experiments on the accuracy of the sense 
of weight ; of course this sense is more developed in some indi- 
viduals than in others, and is capable of being rendered more 
exact by practice. Men accustomed to estimate weights by 
poising them in their hands, will distinguish perfectly between 
two only differing by a thirtieth part. In comparing two 
weights, one is poised, and then instantly the other in the same 
hand; the intervention of a few seconds between the poising 
of the first and of the second, does not prevent their accurate 
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comparison. The interval may amount to twenty seconds, and 
yet a just estimate will still be made; but when it amounts to 
forty seconds, all accuracy is lost. The sight enjoys a still more 
accurate power of discrimination than the sense of weight, for a 
well practised eye will distinguish between two lines one hun- 
dred, and one hundred and one lines long respectively ; in other 
words, will discover a difference amounting to one-hundredth 
part of the whole. According to the experiments of Delezen- 
nius, quoted by Weber, the sense of hearing is still more accu- 
rate, for a well practised musical ear will distinguish between 
two sounds differing from each other only jjj,, calculating the 
number of vibrations the sounding bodies make in a given 
time. 

A line can be perceived lo be longer than another, even when 
an interval of fifty or sixty seconds elapses between looking at 
the first and at the second, provided that the lines differ f^th 
in length. If they differ only j'lth, then an interval of thirty- 
five seconds may elapse without destroying our judgment i but 
if it be longer, our judgment becomes incorrect. When the 
difference between the lines amounts only to ^'gth, an interval of 
three seconds between the examination of each is the longest 
that can be allowed without interfering with the correctness of 
the comparison. Having followed Weber with some accuracy 
through the body of his valuable treatises on the Touch, it may 
be worth while to dwell again, for a moment, on some of the 
chief conclusions he arrives at. We have a well established and 
definite idea of the distance of some parts of our bodies from 
others. Thus we fee! the distance of the finger points from the 
wrist, and we remember that distance. It is the same with the 
arms as far as the elbow, and with the foot. These are all 
lengths which are firmly imprinted on the mind, and conse- 
quently there is a physiological reason for using them, as man- 
kind have always done, as standards of measurement. Whei> 
any two points on the surface of these parts are touched at the 
same dmc, we can with our eyes shut, and by means of the sense 
of touch aione, guess with great accuracy the distance the touched 
points are from each other, provided the points are situated 
somewhere near the sides or extremities of these parts, as at the 
lips or on the sides of the fingers. Here two points will be per- 
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o»ved to be distinct at distances much less than half an indi ; 
but if the points be situated elsewhere, as on the back of the 
hand, then, although they be distant from each other half an 
inch, they will scarcely be felt as distinct, provided the line 
joining them is parallel to the long axis of the part ; when it is 
transverse, the perception is much clearer, and continues at 
much smaller distances. ^ 

The discovery, that two equidistant points of contact on the 
same surface, excite very different ideas of the distance between 
them, according as the space lies lengthways on or across the 
limb, is one of the most striking and impcnrtant which Weber 
has made, and can be most readily verified by experiment. 

Nor am I aware that modern physiologists have obtuned any 
results more curious than those relating to the diflerent tactile 
acuteness enjoyed by different parts of the skin ; a difference so 
great, that the points of a compass applied to the tip of the 
tongue, can be felt to be distant, when only distant half a line 
from each other ; whereas, to use Weber'^s own words, ** In me- 
dio brachio, in medio femore, in dorso scapulae, aliisque in locis 
sensusille naturatam parum acutus est, ut apices drdni 1^ pol- 
licibus Paris, a se invicem distantes, unam impressionem pro- 
ferant, si nimirum ita ad has partes admoventur, utlinea utrum- 
que apicem inter se conjungens secundum longitudinem brachii 
vel femoris posita sit,**' 



On the Composition of the Water of the Lake Elton in Asiatic 
Rtissia^ compared with the Water of the Ocean and mih that 
of the Caspian sea. By Mr H; Rose.* 

The Lake Elton, in the Steppe to the east of the Volga, two 
hundred miles to the south of Saratof is, on account of its extent, 
the most important of the salt lakes in the neighbourhood of the 
Caspian Sea. The quantity of the salt of commerce which is 
procured from it, is supposed to amount to nearly two-thirds of 
the whole quantity consumed in Russia. The lake is of an 
elongated form ; the greater diameter stretches from east to 
west to the extent of about thirteen miles ; the smaller, from 

* Annalen der Fhysik, 1835. 
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north to south, reaches to about ten. It is so shallow as to he 
fordable; and, in truth, it is nothing more than a salt-water marsh 
which extends over great beds of salt, which are there constantly 
accumulating. 

The water, which was analyzed by Professor Rose, was pro* 
cured by M. de Humboldt, in his journey of 1829; it was pre- 
served in a bottle well corked. Some crystals of sulphaEe of 
magnesia having collected in the lower part of the cork, these 
wereafresh dissolved byheat, previous to the cork being removed; 
ihe water was then poured into a bottle having a glass stopper. 

At the temperature of 54°. Fahr. the specific gravity of this 
water was found to be 1.27S8S; it did not exert any action on 
tumsol paper, and it supplied the following analy^s : — 



1 
I 



|i 



Magoe^ 10.S2 

Soda, 2.04 



Chlorine, 16.B7 

SulpbuiicAcid, S.51 



When, then, we subtract from the quantity of chlorine thus 
found, viz, 16.97, the proportions of it which are combined with 
the potassium and sodium, and affix to the remainder, viz. 14.65, 
the quantity of chloride of magnesiutn at 19.75 parts, we obtain 
06 the analysis of this water — 

K Chloride of PoUsaiuni, . . . 0.33 

Chloride of Sodium 3.83 
Chloride uf Magneaium, . . . 19.75 
Sulphate of Magnesium, . . . 5.32 

Water, and a very minute quantity of or- 
ganized substance, . • ■ . 70.S7 

100.00 
The quantity of matter, therefore, which wholly resisu the 
action of fire, and which is disengaged from the water, amounts 
to 29.13 per cent. 

In this water there is no combination of bromine, nor of 
iodine, or at least these combinations exist only in the most 
minute quantities ; no more are there any carbonates, nor phos« 
phates, nor ammonia, nor lithium, nor metallic substances. 
Neither does any gypsum appear, nor any of ihe other salts of 
hme; which is the more surprising, since the brother of the 
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author of this article, who accompanied M. de Humbert in his 
journey^ found crystals of gypsum in great quantities on the 
shores of the lake ; and moreover, the whole of the specimens of 
crystalline salts which he procured, contained, on analyus, small 
quantities of lime, or a minute quantity of undissolved gypsum. 
But the absence of gypsum in this water, proves, without doubt, 
that it is insoluble in concentrated solutions of certain salts. 

The water of lake Elton, then, is nothing more than a 
very concentrated brine, in which enormous masses of common 
salt have been deposited during a long space of time, and in 
which it still continues to be deposited during the summer 
months, because the water which enters it is not sufficient 
to replace that which it loses by evaporation. For little as 
the temperature of the water of this lake falls, great quan- 
tities of the crystals of sulphate of magnesia are found in 
it. Moreover, both its composition and its specific gravity must 
undergo great variations with the temperature. Accordingly, 
the banks of the lake in summer present only crystals of gypsum 
and of common salt ; but in winter there are besides many crys- 
tals of sulphate of magnesia which are again dissolved in sum- 
mer, so that pure common salt may be procured from the lake. 
The composition of this water is precisely what we diould 
obtain by evaporating a very large quantity of common sea 
water at a very moderate temperature, so long aa it deposited 
common salt. 

The water of the other salt lakes, to the north-east and east 
of the Caspian, is somewhat similar to that of lake Elton, but 
has not exactly the same composition. That of lake Bogda 
is, according to Mr Erdman, altogether more like sea water. 
But of all the salt waters which have been analyzed, that of 
lake Elton most resembles the water of the Dead Sea. This 
latter has an inferior specific gravity, and also contains a smaller 
proportion of solid matter. According to the analysis of Giay- 
Lussac^ undoubtedly of all others the most accurate, its specific 
grsfvity is 1.2288, at 63** Fahr. ; and it contwns 26.24 per cent of 
solid matter, which consists of metallic chlorides, viz., those of so- 
dium, calcium, magnesium, and potassium^ with some traces of 
gypsum. The absence of the sulphate of magnesia, and the 
presence of chloride of calcium, distinguish it from the watw cf 
lake Elton. 
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Next to lliosc already iiaracd, the water of lake Ourolia 
near to Tauris in Persia, appears to be that, of those hitherto 
aualyzed^ whicli contains most salt. According to Dr JIarcet 
its specific gravity is 1.16307, aiid it contains 22.3 per tent of 
solid matter, which consists of common salt, sulphate of mag- 
nesia, and sulpliate of soda. 

The similarity bet iveen tlie composition of these waters and that 
of ihe ocean and of salt pits is striking. The salts which are 
found in the waters of the ocean, according to known analyses, 
do not differ from those of which Mr Rose has demonstrated the 
existence in the water of Elton, except that it is generally ad- 
mitted, after the principles laid down by Murray, that there is 
in sea water the simultaneous presence of sulphate of soda, and 
tlie chlorides of magnesium and calcium ; alihough in all pro- 
bability these salts, in extensive solutions, would mutually de- 
compose each other. We cannot, it is true, determine with cer- 
tainty in what manner the constituent parts of two salts are 
combined when these salts are of different solution or insoluble ; 
but if it be admitted lliat the salts iu the saline solutions arc Iji 
the state of simple and not double salts, there is the -greatest 
probability that in most eases the salts exist sirnidtaneously in 
the solution, so that they separate by crystalliy.atioo, by means 
of evaporation, at the ordinary temperature, ur when it is some- 
what elevated. That salt which is the least soluble is tirst sepa- 
rated. The propositions which Murray adduced iu tlie main- 
tenance of his hypothesis are not tenable. It cannot he denitd 
that the sulphate of lime sometimes can maintain itself dissolved 
more easily in saline solutions than in an equal quantity of 
water; but usually it requires more time for its precipitation. 
Id summer evaporation gradually effects the deposition, from 
salt waters, 6rst of gypsum, then of common salt ; then of sul- 
phate of magnesia, more or less pure, and sometimes mixed with 
common salt ; and the chlorite of magnesia, or the most soluble 
of salts, remains in the sea water. Evaporation never produces 
sulphate of soda. The brother of the author of this article 
Dever found any trace of it on the banks of lake Ehou ; and in 
its waters are only found cryt^tab of the sulphate of magnesia. 

It is true that at different temperatures the combinalions 
paitly change in saline solutions in a singular .manner, but still 



^4 Mr Rose on the Composition of 

almost always from the sole cause that the salts are not then 
equally soluble. A mixture of common salt and sulphate of 
magnesia exhibits in this view the most extraordinary anomalies. 
If both be dissolved in a sufficient quantity of water, and if 
then, at the ordinary temperature, at least in summer, the water 
of solution be evaporated, the sulphate of magnesia and common 
nit are deposited. If the solution contain a large proportion of 
the latter and but little of the former, a part of the common salt 
is first deposited, then the other, while common salt still remains 
in solution ; because in the heat of summer the 8ul|^ate of 
magnesia is to a very slight degree more difficult of solution than 
common sail. If the temperature descends to the freezing point, 
or ascends beyond 122° of Fahr., in both cases sulphate of soda 
is deposited, and it is formed from chloride of magnesia, because at 
the freezing point the sulphate of soda is, of the four salts which 
can be contained in the solution, viz. common salt, sulphate of 
magnesia, sulphate of soda, and chloride of magnema, the most 
difficult to dissolve, and because at about 122° Fahr. it sepa* 
rates itself as an anhydrous salt. There is, therefore, ground 
tor supposing that at the ordinary temperature the sulphate of 
magnesia and common salt simultaneously exist. 

It was from these considerations that Mr Rose was induced 
in his indication of the constituent parts of the water of Lake 
Elton, to admit the combination with the magnesia of the whole 
quantity of the sulphuric acid which he had found, although 
this was in opposition to the opinion of Murray, which had also 
been adopted by Dr Marcet. And if some chemists in the 
analysis of sea- water by the manner of evaporation, and by 
treatment with alcohol, have discovered sulphate of soda, this is 
incontestably owing to the circumstance, that, in effecting the 
« evaporation, they had employed a heat reaching almost to that 
of ebullition. Those who conduct the evaporation of this water 
at a temperature below 122°, cannot obtain any sulphate of 
soda. 

As to the specific gravity of sea water, and the proportion of 

solid matter it contains, they both appear to be very variable. 

H. de Humboldt is the first who has attracted attention to 

these points ; and he reckons that the proportion of solid parts 

ilRiries from S,S2 to 3,87 per cent. Of recent researchcF, those 
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of Mr Lenz, which have Iieen made with the greatest care, and 
with due regard to those going before, fix the masimurn of the 
specific gravity of the water of the Atlantic at 1,03856, and of 
the Southern Ocean at 1,02808*. 

From his numerous observatiuns, Mr Lenz concludes that 
the waters of tlie Atlantic contain a greater proportion of salt 
than those of the Southern Ocean. The Indian Ocean, as the 
connecting medium of these two great masses of water, is conse- 
quently somewhat more salt on the side of the Atlantic than oo 
the confines of the Southern Ocean ; that is to say, on the west 
than on the cast, Fbitst, at the same time, this diffcrc'uce is not 
considerable. One circumstance on this point is exceedinglj 
curious, viz., the statement of Wollaston, that the water of ibe 
Mediterranean, fifty English miles to the east of the Straiu of 
Gibraltar, at the depth of 670 fathoms gives, when heated to 
302° of Falir., a proportion of salt which amounts to 17,3 per 
cent., and a specific gravity of 1,1288; whilst more to the 
east, at two places a little removed, it possessed only the usual 
proportion of the waters of the ocean. 

It is well known that enclosed seas have often a much smaller 
proportion of salt than others. This is especially notable in re- 
lation to the Baltic, in which this proportion diminishes as (lie 
distance of its communication with the German ocean increases. 
It even appears, according to the observations of Wilkie in 1771, 
that in the Sound, near to Landskrone, the west wind, and more 
especially the north-west, decidedly increases the specific graYit/ 
of its waters, whilst the east wind correspondingly diminishes iL 
The Caspian exhibits a similar phenomenon, but in a di6rerent 
direction. Here the water almost entirely loses its proportion 
of salt in the situation where the enormous watery mass of the 
Volga enters, and it is only after a continuance of southerly 
wind that the water becomes salt even at Astracan. 

Mr Rose has analyzed some water which was given him bj 
his brother, and which was taken from this sea in N. Lat. 45*39, 
at the distance of 56 miles from the last of the islands which 
form the embouchure of the Volga, at a place where it wasoolj 
three and a half fathoms deep. This water was so fresh 
that it could bo drank like spring water. The analysis, although 
mperfect on account of the small quantity which was subjected 
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to experimeDt, sufficed nererthdeas to shew to how flmall a pro- 
portion the entranoe of the Volga reduees the salt in the water 
at the northern part of this sea. The specific gravity, at IMt 6' 
Fahr.y was only 1,0013, and one hundred parts of water gave, 

Oilorine, ^,MH» 



Sulplturic Acid, 
Lime, 
Soda, 
Magnesia, 



<Kef68 

0,0418 
0,0160 



0,0455 of chlorine, combined with 0,0299 of sodium, the re- 
maining 0,0016 of soda with 0,00205 of sulphuric acid; 0,02375 
of sulphuric acid was then combined in the water in the form of 
gypsum, with 0,0169 of lime, so that 0,0007 of lime + 0,016 
magnesia, were dissolved as bicarbonates. In 100 parts, then, 
of water, are dissolved — 

Chloride of Sodium, 0,0754 



Sulphate of Soda, 
Sulphate of Lime, 
Bicarbonate of Lime, 
Bicarbonate of Magnesia, 



0,0036 
0,0406 
0,0018 
4^0440 



Water, with a very small quantity of organized matter, 98^8346 

100,0000 

The salts obtained by evaporation in a bottle of water, ob- 
tained near Astracan by the brother of Mr Rose, contained a 
much less proportion of sulphuric acid, as well as of lime and 
magnesia, the reason of which was, that during the evaporation, 
the earthy carbonates, as well as a great part of the gj'psum, 
were precipitated, and could npt easily be removed from the ves- 
sel. On the first action of the heat, the salt became black, and 
sank to the|bottom ; and 0,670 of a scruple, heated to a high 
temperature, afforded to Mr Rose 0,1275 of a scruple of sul- 
phuric acid, 0,2593 of chlorine, 0,0549 of lime, 0,2320 of soda, 
and 0,0500 of magnesia. These parts formed, in the salt in the 
state of fusion, the following combination : — 



Chloride of Sodium, 


0,4293 


Sulphate of Soda, 


0,0080 


Sulphate of lime. 


0,1322 


Sulphate of Magnesia, . 


0,0692 


JMEAgilesia, • • 


0,0265 



0,6652 
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Mr Rose remarke, that this anaiyats seems to indicate that i 
pan of the magnesia perhaps exists in the water of the Caspian 
Sea in the state of sulphate of magnesia ; but, in my analysis, I 
have admitted the combination of the magnesia with the carbonic 
acid, and that of the lime with the sulphuric acid, because it is 
impossible to determine, by the concluaons derived from analy- 
sis, what proportion of the two earths is combined with each of 
these two acids. 

The water of that part of the Caspian which is nearest the 
mouth of the Volga is then comparatively free from solid con. 
tents. The excess of the specific gravity of the water of the 
Baltic, even where it is least salt, over that of pure water, is five 
times, and between the islands Laland and Pemern more than 
seven times as great as the corresponding excess of the water 
which was analyzed from the Caspian Sea. 

Eichwald also, in the account of lits voyage on the Caspian, 
informs us, that the nater, at the distance of four miies from the 
island formerly alluded to, tvas still so slightly brackish, that the 
vessel in which he sailed could there fill its water-casks. Accord- 
ing to him, it is only in a lower latitude than iS^S' N., where the 
water of this sea becomes deeper, that it becomes salt by d^rees, 
and begins to assume the green colourpcculiar to sea water; and, 
at the mouths of the great rivers, sqeh as Terek and Ssoulak) it 
is found soiled, muddy, and scarcely salt. 

The Caspian, not only to the north and north-east, but round 
all its banks, is surrounded with salt lakes. The water which 
these contain is so concentrated, that, as in lake Elton, the salt is 
deposited, amply by evaporation, in thick beds, which are easily 
broken tip with iron bars, These lakes are very numerous upon 
the western side, especially upon the peninsula of Abscberon, 
near Bakou, where, according to Eichwald, they give out ati 
odour like that of violets, and also upon the eattern side, espe- 
cially round the GuU'of Balchau, upon the peninsula of Dardcha, 
and on the island of Tchelckan. 
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Fariker Illustrations of the Propagation of Scottish Zoophsfies. 
By John Graham Dalyell, Esq.* Communicated by 
the Author. 

OvEBPASSiKG for the present those nicer distinctions pro- 
pioMsed by the arrangement and nomenclature of modem sys- 
tems, I mean by Zoophytes to signify in general such animated 
products as resemble the form of plants, and consist wholly or 
partially of beings analogous to the hydra or polypus. No 
Other name can be equally expressive of their nature. 

Most of the lower animals propagate through the medium 
of an ovum, invested by an integument of different tenacity 
pr induration, containing the elements of their progeny along 
with nutritious matter. This ovum is in itself inert, devoid of 
spontaneous motion, nor is it susceptible of being displaced by 
the struggles of the foetus included, as may be seen during the 
internal revolution of certain planarise and the vehement ac- 
tion of various sepise. 

The development and escape of the foetus from the ovum 
may sometimes ensue within the parent, as well as after extru- 
sion of the ovum from its body. 

Though necessary to premise these general principles, they 
are disturbed by many anomalies ; whence the naturalist is 
compelled to resort to desultory illustrations in establishing 
analogies between certain animals now standing far apart in 
the Sy sterna Natural, 

I. A healthy and prolific Actinia commonly affixes itself to 
the side of its vessel horizontally, that full scope may be al- 
lowed to its organs. Then the distended tentacula of the 
lower half are occupied by the young in various stages ; and 
intierspersed among them, or separately; in other tentacula may 
be seen an opaque corpusculum of infinitely smaller dimensions, 
pursuing an irregular course through the liquid contents. 

On amputation of the tentacula, one or more of these latter 
beings is discharged. All are opaque, red, solid, and of consider- 
able specific gravity, and having a general resemblance to some 

* The previous observations are contained in the Philosophical Journal fiir 
October 1834, and in the Report of the Proceedings of the British Association 
at Edinburgh. 
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of the animalcula infmoria. But under the microscope they 
prove of diversified form, many resembling flattened pease, 
some elongated or exhibiting irregular prominences, some al- 
most spherical, others as if composed of two or even of three 
unequal spheres, and some which cannot bo referred to any fa- 
miliar figure. Short ciha or stout hairs environ their circutn- 
ference, whatever be its outline, evidently instrumental, though 
not exclusively so, in their motion- This is also much diver- 
sified, being either progressive in a regular or irregular course, 
by describing an orbit ; or when the body seems compounded 
of spheres, by horizontal revolution, as on an axis, at the point 
of union. 

If extracted artificially, the corpuscula perish within a few 
days, But as the actinia is viviparous, discharging its young, 
having attained maturity, by the mouth, either in the course 
of nature or while disgorging the residue of its food,— so do 
the corpuscula sometimes, though very rarely, accompany 
them. 

In this manner fourteen animated beings were produced at 
once by an actinia equina or mesemhryanthemwm, previously the 
parent of large and perfect progeny, seven or eight months id 
my possession. Six were the young with tentacula, and eight the 
corpuscula just referred to; which latter being separated and 
set apart in different vessels, could be identified witli those ex- 
tracted from the tentacula. All were sufiiciently vivacious, 
sometimes moving, sometimes reposing ; their excursions were 
longer or shorter, quiciier or slower, regular or irregular, ^-a- 
rying in space and duration, but always somewhat laboured, 
as if to overcome their own specific gravity, exceeding that of 
the surrounding medium. 

Activity subsisted among the whole during eight days, when 
their shape had xindcrgone some alteration. One in particular 
had become truncated in front ; convex, clearer, and inflated 
behind, and exactly resembling the upper section of an ordi- 
nary sugar-loaf. Next, their motion relaxed. Though still mere 
specks of animated matter, inequalities might be recognised at 
one end, while the otiier was smooth and convex ; and the sides 
had attained greater transparency. The cilia disappeared, and 
they became stationary. In eleven days from their origin, in- 
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dpient tentaeula were indicated in one, and 'in nineteen dajrs 
€igfat or nine could be enumerated in another, wfaidb, now ma- 
tured from its ciliated animalcular form, had affixed itsdf as 
a young actinia by the base. Others also adhered, and were 
acquiring a cylindrical shape, but their tentaeula were of farter 
evolution. 

Thus, at an early stage, the actinia appears under a peculiar 

fimn, altogether diffeient from its perfect shape ; it is endowed 

. with vigorous action, and provided with certain external organs, 

which are obliterated as it becomes stationary, and as others are 

unfolded. 

II. Having passed per laUum to the Aiyonium^ we find it 
consist of a compact gelatinous or fleshy matter, studded with in- 
numerable cells sunk in its substance, whidi are inhabited by 
vivacious hydree. Different species or varieties occur in the 
Scottish Seas, especially the gehxtinosum, and a thin, green, flat- 
tened palmate kind, which has perhaps escaped the notice of na- 
turalists hitherto. 

A white, opaque, ovoidal, or nearly circular, flattened cor- 
pusculum, previously invisible, issues from the fleshy part of 
these products, whence it seems to be elicited, particularly by 
the influence of the light. On removal of a small specimen, that 
had already afforded many, from a dark situation to a moderate 
d^ee of light, at least 150 quitted their recesses within an 
hour. These beings are endowed with much greater activity 
than the corpuscula of the actinia ; their courses are alike di- 
versified : they swim through the water in all directions, regu- 
larly and irregularly ; ascending to the surface, or descending to 
the bottom: pursuing a straight line, describ^g an orWt, or 
tumbling about among the neighbouring substances. Meanwhile, 
as if of soft consistence, their form alters, and the action of the 
cilia environing the body, is alternately accelerated and relaxed. 
At length, having become stationary, a margin diffuses around 
the body, and supervening transparence of the centre -soon ex- 
poses an immature hydra within, which in nine or eleven days 
is displayed perfect from its cell. The inner surface of each 
tentaculuip is now clothed by a double row of stout dark cilia in 
rapid motion, but in opposite directions, for as those of one mde 
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Strike upwards, those of the olher strike downwards. Farther 
diffusion of the basis adhering below forms additional compart- 
Dients for other hjdra. 

The propagation of the Flustra carbasea, foliacea, and irun- 
cata, ensues after a similar fashion. A ciliated corpusculum, 
spherical, ovoidal or irregular, quits the leaf, pursues its courses 
in the water, becomes stationary, adheres, and a nascent flustra 
arises from the spot. Above ten thousand such corpusculahave 
been produced by a moderate sized specimen of the flustra^ 
liacea, tinging the bottom of a vessel yellow from their multi- 
tude, and vitiating the water by their decay. 

III. Many of the SertulariEe propagate through tJie medium 
of a minute, flattened, smooth being, with a regular gliding 
motion, originating in the vesicles, which I have provisionally 
denominated plamda, from its resemblance to the genus Pla- 
naria. 

But a remarkable peculiarity occurs in the Sertularia dichoio- 
ma, or Sea tliread, one of the most elegant and delicate of the 
tribe; where 1500 or 2000 hving hydra? sometimes adorn a 
single specimen. Its vesicles are rarely found ; when present they 
are in the proportion of about one to thirty hydra!, differing in 
nothing externally from the general aspect of others ; replenished 
also by twenty or thirty greyish corpuscuta, with a dark central 
nucleus. At first, all are immature and quiescent, but motion at 
length commences : the corpuscula become more distinct ; seve- 
ral slender arms protrude from the orifice of the vesicle, which 
are seen in vehement action, and, after many struggles, an ani- 
mated being escapes. But this has no relation either to tlie 
planula of the Sertularia, or the corpusculum of the flustra, 
alcyonium, or actinia. It might be rather associated with the 
Medusaritc. Before ascertaining its origin, I had named \tAni711al- 
cttium tintinnahtdum, from its general resemblance to a common 
hand-bell, for tlie purpose of recognition. This creature is 
whitish, tending to transparency, about half a line in diameter ; 
the body is hke a deep watch-glass, surmounted by a crest rising 
from the centre, and fringed by about twenty-three tcntacula 
pendent from the IJp below. These are of muiicate structure, ax 
rough, and connected to the lip by a bulb tnice their own dia- 
meter. The summit of the crest unfolds occasionally into four 
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leaves, and four organs prominent on the convexity of the body 
iqppear at its base. When free the animal swims by jerks, or 
leaps through the water, or drops gently downwards; it is in- 
irited to move by the light, and it has survived at least eight 
days. Then it disappears, at least I have not been able to pur- 
sue its history longer. No other product has ever issued from 
the vesicles of the Sertvlaria dicliotoma Fig. 1. enlarged. 

IV. The only mode of propagation definitely ascertained of the 
Hydra tuba^ the largest of the Scottish hydrae proper, is by the 
gemmation of the young from the body of the parent, and this is 
gemmation in the correct acceptation of the word. I kept a co- 
lony of these animals and their descendants during six years : 
numbers attained maturity ; they fed rapaciously, grew and bred, 
succeeding at all seasons of the year. But, in February 
and March, the face or disk of some hydraeis invested by a pen- 
dulous flexible prolongation of an inverted conical form, obliterat- 
ing the tentacula entirely. The apex being connected with the 
disk, this pendulous mass extends two or three lines in the course 
of time, and is gradually developed in twenty or thirty succes- 
sive strata gradually broadening outwards. When more ma- 
ture, the vehement clasping of extending arms at the extremity 
denotes, that each stratum is an animated being, which, after 
excessive struggling, is liberated, to swim at large in the water. 
Thi^ also, may be associated with the Medusarise. It is consi- 
derably larger than the preceding^ two lines in diameter ; of a 
whitish colour tending to transparence. The body resembles a 
flattened watch-glass ; the margin dilating into from five to twelve 
horizontal broad flattened lobes ; each cleft half-way down the 
middle, and with a black glandular looking speck in the centre of 
the fork. A crest resembling a quadrangular-clustered column 
rises from the convex surface of the body, and four organs may be 
sometimes observed on the same surface near its base. Motion is 
accomplished in jerks or leaps, somewhat as by the Medusae pro* 
per, from percussion of the lobes on the water, the crest being 
downwards. Whether the pendulous mass or its individual parts 
be contained in one common involucrum, or in many specific inte- 
guments, is uncertain, but each of the animals composing it 
comes successively to maturity and departs. As the pendulous 
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prominence disappears, the vigour of the hydra is restored, and 
the tentacula> liberated of the incumbrance effecting temporary 
obliteration, resume their natural form and functions. Weeks 
elapse in the course of this process, and during survivance of 
the animals. Fig. 3, 3. enlarged. 

V. In addition to previous observations the Tubvlaria indi' 
visa, I shall merely remark that here and in the Ttibidaria poly- 
ceps, a compound uterus of many cysts or sacs is generated on 
the face of the hydra. Each contains the elements of the pro- 
geny, expelled in a white, solid, spherical or ovoidal form, whence 
the external organs are speedily unfolded. But if accidentally 
retained, evolution succeeds within the cyst, and the tentacula 
are seen protruding from its orifice previous to expulsion. 
Probably, therefore, the progeny is expelled as a fostus, invest- 
ed by an amnios preserving its solid spherical or ellipsoidal 
form. Borne on the originating tentacula, it enjoys the facul- 
ty of transition, until reversed and rooted, which succeeds 
sometimes within two days of expulsion. 

VI. The various species of Scottish Cristatellie propagate 
under greater analogy to the higher animals, by an ovum with 
a harder shell and fluid contents. This, after escaping by de- 
cay of the Cristatella mirabilis, has required 200 or S30 days 
to mature the young, and 167 days for that of the Cristatella 
lactistria, when the ovum splits asunder horizontally to allow its 
exit. 

The adult sertularia and the flustra enlarge by gemmation in 
its proper sense. Buds are generated at the extremities : each 
contains a hydra, which bursts the integument investing it, 
and protrudes from the celt to display its organs. Likewise 
new cells, formed by the enlarging leaf of the flustra, contain 
originating hydrae, which, reaching maturity, display their 
parts. 

But from the preceding observations it appears exceedingly 
doubtful whether the name of iwum or gemmule can be ap- 
propriately applied either to the ciliated corpuscidum or 
plannla as some learned naturalists propose ; perhaps each 
should be considered rather as an animal advanced a stage 
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b^ond that of the gemmuie or ovum, and pcwiibly bearing 
nearly the aame relation to it as the larva or caterpillar bears 
to the ovum of insects. Neither can I at presait vie« the t». 
rious, protracted, interrupted, alternate motion and quiescence 
of these beings, otherwise than as reflulting from aniinataoa ; 
thence necessarily ascribing to them such characteristics as are 
iactmiietent with the technical description and nature of an 
ovum. They repose permanently, also^ on adrandDg rtill 
aoollier stage, as the larva on entering its aecood state, whidi, 
though less conspicuous, does ensue with- ^e actinia^ and is 
amply demonstrated by the sertularise, flustrs, and dcyonia ; 
and this repose terminating in apparent dec^, is pnparattxy 
to the existence of that original hydra, whidi founds the apO' 
tamea generating a thousand others from its tMuds. 

Favourable conditions may enable more succorfuL natural- 
iatB to prosecute the history of the two b^ngft alliad to the me- 
dusae, and to ascertain whether any analogy suboflts between 
the propagation from the sac on the face of the faydia of the 
Tubularia indivisa, and the propagation from the paidiikius 
nidua on the face of the Hydra tuba. 

Some of the animalcula infiisoria may be probabfy found 
the progeny of zoophytes in an intermediate staga^ 




Fig. 1. Aoinutl from the vesicle of tlie Serlularia dkhoUtna ; cmt < i 
cull, b. enlarged. 
^ Fig. 2. Animal fhnn the disc of tbe H;d» tulia ascending ; crest a; t 

Fig; 3. Tbe KUnc quieicent— both figures enltrged. 
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netton of Dolomisation, and the Transformation of Rocks in 



I HAVE just read in a journal an account of the disruEsion 
which took place at the meeting of the Academy of Sciences, on 
the 12lh October, regarding M. de Buch'a theory of dolomiBatlon 
— a theory which must be allowed to be bold and ingenious, if 
reference be made to the period in which it has been advanced. 
It is known that I am far from acquiescing in all the opinions of 
this celebrated geologist; but as I did not hesitate, at a time 
when comparatively unacquainted with the science, to combat 
such of big opinions as I could not admit, I now think it due to 
the well known independence of my character, to support a fact 
advanced by him, which has been disputed, and which, besides, 
has direct reference to a question which has occupied much of 
my attention, viz. the transformation frocks in general. This 
is one of the newest and most important questions of geology, 
and it ought to afibrd us the means of making rapid progress in 
the study of the composition of rocks, and lead to the solution 
of a multitude of facts hitherto regarded as inexphcablc. 

Some years ago, in describing to the Geological Society of 
France, the modifications occurring in a bed of hematitic iron, 
which I had an opportunity of observing near Sargans, in the 
Canton of St Gall, Switzerland, I was led, by the recollection of 
numerous analogical facts falling under my own observation, 
and what I have mentioned in my account of the Gieology of 
Greece, to consider the phenomena of the transformation of vocks 
under two different points of view, and to divide the modified 
rocks into two very distinct classes. 

1. Such as have been modified, whether by the prolonged 
action of heat, or by that of electro -chemical agents, or by both 
of these causes united, which have changed the combinations or 
primitive arrangement of the molecules in relation to each other. 

S. Rucks which have been modified by chemical actions and 
reactions, with the assistance of foreign agents (such as the gases), 
which have acted directly upon them, and changed their primi- 
tive nature. It is in this class that dolomite ought naturally to 
be arranged. 
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The first manner of regarding the modificatum of rocks, which 
I was the first to propose, allows me to explain how certun beds 
placed in the midst of other beds, may be more modified than 
the latter, or may even undergo a complete modification, without 
the others, whether they were in contact, or even formed the 
lower part of the same deposit, experiencing any sensible change 
in their original state, and that without any of the beds being 
oonfounded with each other. The opinion which I advance on 
this subject, results as much from my own observations as from 
the manner in which I regard the first sandy deposits as bong 
formed at the period when the waters begai^ fo condense on the 
surface of the earth ; and although many may regard it as some- 
what herietical, I have no doubt that it will soon be admitted by 
all accurate observers, viz. That all &iraiified rocksj without ex* 
cepting gneiss^ the mica-elates^ or cloff-elates, 4-c. have been 
originally rocks of sediment^ Jbrmed by mechanical aggre^ 
gaUUmy and that they have acquired the cryetdUme Aaracters 
which now distinguish them^ by a series of modifications whU^ 
tkey have undergone posteriorly to their being deposited. 

It is conceived, on the contrary, according to the second kind 
of modification of rocks, that, in the greater number of cases, all 
the beds are confounded in such a manner as to present a single 
mass without distinct stratification ; sucli, for example, as dolo» 
mite, certain deposits of sandstone and clay transformed into 
jaspers or trachytic porphyries, and other rocks which I have 
often had occasion to enumerate; for the chemical agents, by 
penetrating across a certain number of beds, or even the entire 
mass, have separated a part of the elements of the original 
rocks and substituted others, or else have formed new combina- 
tions, and finally united the whole mass of the depout. It is to 
these considerations that I wish chiefly to direct attention, as 
they have reference to the phenomena of dolomisation. 

I do not dispute, I even admit, that there arc dolomites which 
should be called primitive^ whatever may be their geological age ; 
that is to say, which were the result of a series of simultaneous 
deposits of carbonate of lime and of magnesia, for magnesia was 
at least as abundant in nature as lime, particularly at the time 
when the old deposits were formed. liliQ^ primitive dolomitesi 
however, always present a distinctive character in being regularly 



M. Viiiet on the Transformalion of Rocks, 97 

stratified, like the other rocks to which they may be found sub- 
ordinate ; while the dolomites of which I now speak, and which 
I shall call dolomites of transmutalioti (such as are described by 
M. de Buch as occurring among the Alps, and many others which 
I could mention), are without stratification, presenting irregular 
masses, combined with other characters which individuals accus- 
tomed to observe modified rocks can seldom mistake. No one 
who has visited the dolomites of the Alps can entertain any 
doubt of the reality of the pjienomcnon of dolomisation, however 
difficult the explanation of it may at first appear, since chemistry 
teaches us that carbonate of magnesia is not volatile, or that it is 
decomposed at a red heat, an objection which has been urged by 
M, Thenard. It was in fact these considerations that caused me 
to be among the first to publish my doubts on the subject, at a 
time when no one undertook to ascertain, by chemical analysis, 
that the parts of the deposit which had not been modified, were 
not equally magnesian ; that is, did not form beds of primitive 
dolomite — a circumstance which would have reduced the pheni>« 
menon of the change of limestones into dolomite, to a simple 
phenomenon of modified crystallization, analogous to that, for 
example, which has determined the change of the compact Jura 
limestone of Carrara, and that of the compact chalks of some 
parts of the Pyrenees, into granular limestones or statuary mar- 
ble. One of my friends, M. Des-Genevez, who possessed a very 
extensive knowledge of chemistrv, and whose early scientific 
works afibrd so much reason to lament his premature death, has 
unhappily been lost to the sciences before publishing the results 
of his chemical researches on dolomisation, Tiiese, he has many 
times assured me, had demonstrated to him that there existed 
an insensible passage from beds of unalltred carbonate of lime to 
dolomite or double carbonate of lime and magnesia. Thus the 
transformation of certain calcareous rocks into dolomite, poste- 
riorly to their formation, appears to me to be a well established 
phenomenon, and requires, in my opinion, only to be properly 
explained in order to be admitted by all. 

Who does not know how many facts, perhaps among the most 
difficult to comprehend previousIy,havealreadv been explained by 
theexcellentresearchesofM.Becquerel in electrical chemistry.and 
the important labours of M. Fournet, regarding the formation of 
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vans ? Numerous other facts, although not yet fully expluned, 
have been brought forward and admitted without dispute. For 
example, I have proved that the emery of Naxos comes from 
veins, and consequently had been formed, like the greater num- 
ber of specular iron ores, by means of volatiluEation and sublima- 
tion ; yet the corundum and oxide of iron, the mixture of which 
constitutes emery, are not more volatile than the carbonate of 
magnesia, which forms the subject of dispute. 

Since our chemical knowledge, then, does not always enaUe 
US to explain the phenomena whose existence we can prove, does 
ft follow that we ouglit to call them in question ? Has nature 
no mode of acting which surpasses our knowledge ? And could 
she not proceed, for instance, by means of double chemical de- 
composition ? On this supposition, the phenomenon will admit 
of easy explanation. It is well known that all the muriates are 
Tolatile, or at least susceptible of sublimation. Mi^nesia might 
then easily reach the state of a muriate, and occasion the for- 
mation of a soluble hydrochlorate of lime, whidi would be car- 
ried off by the infiltration of water ; while the magnesia, on the 
contrary, would be combined with that portion of the carbonic 
acid set at liberty, and would thus serve to form die double car- 
bonate of magnesia and of lime, which constitutes dolomite, pro- 
perly so called. In this there is certaiuly nothing inadmissible 
or contrary to reason, inasmuch as the hydrochloric acid gas is 
one of the gases most frequently disengaged from volcanos, and 
the muriates ought to have been disengaged more abundantly 
in former times, if we admit, with geologists of the modem 
school, that the immense deposits of rock-salt which exist in 
saliferous formations, are deposited by volatilization, in the midst 
of the strata which they penetrate. 

I am, therefore^ of opinion that the modifications of rods^ of 
the second class may henceforth be all explained by means of 
double decomposition—- a process which has enabled one of my 
friends, M. Aime, to produce in the laboratory cry stallizedspecular 
iron ore, analogous to that of the Island of Elba, as well as pure 
iron equally well crystallized — a substance hitherto unknown to 
mineralogists ; whence I conclude that the time is not perhaps 
far distant when we shall be able to produce with ease all the 
species of precious stones, without even excepting the diamond. 



( 00 ) 



An Jccmini of some Erperimmis and Observations on the Parr, 
and on the Ova of ike Salmon, proving the Parr to he the young 
of the Salmon. By Mr John Shaw. Communicated by the 
Author. • 

That the facts which I am about to communicate regard- 
ing the Natural History of the Parr may appear not altoge- 
ther undeserving of consideration, I may be allowed to observe, 
that my remarks have not proceeded from a hasty or imperfect 
observation, but from the experience of many years sedulously 
devoted to the study of the subject. The whole of my life, 
with the exception of a few years, has been spent on the banks 
of the streams where the salmon has been in the habit of de- 
positing its spawn, and where, of course, the parr likewise 
abounded ; my facilities of observation have, therefore, been 
as ample, as my efforts to discover the true history of this fish 
have been unremitting and laborious. 

In opposition to the opinion held by most writers on the 
subject, I have always believed that the parr was the produce 
of the salmon, and that all attempts hitherto made to trace the 
early history of the latter fish have been unsatisfactory and 
fanciful. 

To enable me to watch the progressive growth of the parr, 
I caught, on the llth July 1833, seven parrs, and put them 
in a pond supplied with a stream of wholesome water. In this 
pond they continued to thrive remarkably weU, taking flies, 
and sporting on the surface in fine weather in perfect health. 

In the April following (1834) they began to assume a dif- 
ferent appearance from what they had when first put into the 
pond, which was evident enough, even while they continued swim- 
ming at large in the water ; but wishing to examine them more 
particularly, and at the same time to convince my friends of 
the fact of their having changed their appearance, I caught 
them with the cast-net on the 17th May 1834, and satisfied 
every individual present that they had assumed the perfect ap- 
pearance of what is called the salmon-fry. They were now 
<rf a beautiful blue on the back, with a delicate silvery ap- 
pearance on the aides, and at the same time the silvery scales 
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came readily ofF on the hand when touched ; the belly was 
white, and the average length was six inches, vertebrse sixty. 
There is one circumstance which occurred during the course 
of my experiments on these fishes which may be worth men- 
tioning here, although I do not mean to attach much import- 
ance to the fact. About the first week in May, after they 
had undergone the change which I have mentioned, I was 
surprised to find that they were decreasing in number, and, 
on examination, I found that they had leaped out of the pond 
altogether, and were lying dead at a short distance from its 
edge. Whether this circumstance arose from their eager pur- 
suit after the flies and other insects sporting on the margin, or 
whether they had leaped out of the pond in hope of making their 
escape to the sea,.(it now being the period of their migration,) I 
shall not venture to offer an opinion. In March 1835, 1 again 
took twelve parrs from the river, which were distinctly marked 
with the characteristic bars of that fish. The average length of 
these individuals was about six inches. These also I put into 
a pond prepared for such experiments, supplied with a stream 
of pure water, and, according to my expectation, they had, by 
the end of April 1835, assumed the peifect appearance of the 
salmon-fry, — the bars being overlayed by the new silvery 
scales which the parrs of two years old invariably put on, pre- 
vious to their .departure for the sea. 

From these experiments I think there can be no room to 
doubt, that the large parrs found in the river in autumn and the 
succeeding spring, (that is, at a period before the salmon-fry 
migrate,) are in reality the salmon-fry themselves, and that the 
small or summer parrs, (called by Dumfriesshire anglers the May 
parrs,) which still remain in the river, are those of one year old, 
and that they must remain another year, before they depart in 
the character of salmon-fry. The fact of the parr changing its 
appearance at a particular season, previous to its migration to 
the sea, is a circumstance which must be known to many who 
have made similar experiments, as well as to every angler of 
any observation, who has angled in rivers where this fish 
abounds, as there are many taken in April, before they have 
■ ocnnpletely assumed their silvery coat, thus demonstrating the 
fact of themselves. The salmon fry has hitherto been errone^ 
otisljT supposed to grow to the size of six or eight inches in as 
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many weeks, and to take its departure for the sea after this 
brief period has elapsed. The rapidity with which the parr of 
two years old assumes the appearance of the salmon-fry, has 
led to this error, — the parr taking about the same time to per- 
fect its new dress, as the young salmon is supposed to take in 
attaining the growth at which it has arrived at the period of 
its migration. 

As the continuance of the parr in the river for two years, a» 
well as the fact that there are always two generations in the 
river at one time, is not generally believed, it may be necessary 
to detail the evidence by which the truth is established. 

That this fish should not be found in the river in an earlier 
stage than the May or summer parr, had long appeared to me 
a very extraordinary and perplexing circumstance. I there- 
fore made a very minute examination of the stream, where the 
old salmon had spawned the previous winter, and I foimd a 
very small but active fish in vast numbers, which I concluded 
must be the young parr, or samlet of that season. In order to 
prove the fact, I provided myself with a hoop, on which I 
stitched a piece of gauze, (the fishes being too small to be 
taken with any thing of a larger mesh,) and on the 10th 
of May 1834 I caught two or three dozen of them. They 
measured about 1 inch in length ; their heads were large 
in proportion to tiieir body, which tapered off towards the tail 
in form of a wedge, or small pin ; and the small transverse 
bars peculiar to the parr were very distinctly marked. I then 
put them into two diiferent ponds provided with a proper sup- 
ply of running water, where they appeared to thrive remark- 
ably well. In the succeeding May (1833), that is, after they 
had been in my possession twelve months, I again took a few 
of them from the pond, for the purpose of seeing what pro- 
gress they had made. I found that they had increased in that 
time to the length of 3^ inches, on an average, and that they 
corresponded in every respect with the parr of the same age to 
be found in the river, but that they did not as yet indicate in 
the least degree the appearance of the perfect fry. Being con- 
vinced, nevertheless, from tiie result of my former experiments 
on the parr, that they would ultimately assume a diiferent ap- 
pearance, I retained them in the pond, and in the second week 
t May 1836 they had assumed (as in the former experiments) 
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predsely the same appearance as the salmoft-fiy. They meamire 
about 6^ indies in length, of a beautiful Une colour on the. 
back ; the sides bright and silTcry ; the dorsal and pectoral 
fins and tail tipt with black ; the belly, ventral, and anal fins 
white ; and on the most minute comparison with those at the 
time descending the river, not the slightest difierence could be 
perceived, which proves what I have above stated, that the 
parr remains in the river two years hdxxce it assume the silvery 
ajqiearance of the young salmon or smc^t 

This active little fiA, which has, as I have shewn, turned out 
to be the parr of a few weeks old, is nowhere to be found but 
in the streams in which the old salmon had depoHted their 
spawn the previous winter, or in the immediate ndghbourhood 
of these streams. Early in April 1885, I found them in the 
same stream as above stated, but so young and weak, from their 
having but recently emerged from the bed in which the egg had 
originally been deposited, as to be unable to strug^ against 
the stream, where there was any considerable current They 
•therefore generally betook themselves into some small eddy, fre- 
<]yently where the horses, in passing the ford, had left the im- 
pression of their feet in the loose shingle of the stream, and in 
this shelter, where there was a slight current, a few inches deep, 
they continued to remain, with their little tails in constant ac» 
tion, till my approach was perceived, when they immediately 
darted under the stones and disappeared. At their first appear- 
ance, they are only to be found under the loose shingly stones 
two or three inches deep in water, with a very small current, 
and close to the edge of their parent streams, or on the gravelly 
bank sometimes called a scour or rack, which generally runs in 
an oblique direction across the river, and adapts the stream so 
admirably to the purposes of the breeding salmon, that there are 
few instances of such scours occurring in the river without their 
being much resorted to by the salmon during the breeding sea- 
son. These little fishes, as above stated, are to be found in 
such situations during April, May^ and even June; but as they 
increase in size and strength, they scatter themselves all over 
the shallower parts of the river, especially where the bottom is 
composed of fine gravel. The parrs of one year old, or summer 
pam, are now to be found in every considerable little curreDt» 
espsetally where the clear and shingly stream purls ov^ the 
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scour, and termioates Id die bead of the pool, where, duriog the 
whole summer, but more particularly in the months of August 
and September, they are caught by the angler with a small 6y 
Id prodigious numbers. 

Having traced the progress of the little fish of one inch in 
length, through its several stages of the parr up to the period 
of its migration, I may now eommuuicate the result of my ex- 
periments on the ova, to prove that I have not been mistaken 
in my opinion that this fish is produced from the ova deposited 
by the salmon the previous winter. On the 10th January 1836, 
I obsei'vecl a feniale salmon of considerable size (about 16 lb,), 
and two males, of at least 25 lb., engaged in depositing ibeif 
spawn. The spot which they had selected for that purpose 
was a little apart from some other salmon which were engaged 
in the same process, and rather nearer the side, altliough still 
in pretty deep water. The two males kept up an incessant 
conflict during the whole of the day, for possession of the fe- 
male, and in the course of llieir struggles, frequently drove each 
other almost ashore, and were repeatedly on the surface dis- 
playing their dorsal fins, and lashing the water with their tails. 
Being satisfied that these were real salmon, there being at 
least ten brace of that fish engaged in the same process on the 
stream at the time, I took the opportunity of securing as 
much of the ova as I could possibly obtain. This I did three 
days after it was deposited, the males and female still occasion- 
ally frequenting the bed. The method by which I obtained tiie 
^gs was by using a. thin canvass bag, stitched on a slight 
frame formed of small rod ii-on, in fashion of a lai-ge square 
landing-net, one person holding this bag a few inches farther 
down the stream than where the ova were deposited, and ano- 
ther with a spade digging up the gravel, the current carrying 
the eggs into the bag, while the gravel was in most part left be- 
hind. Having thus obtained o. sufficient quantity of tlie ova 
for my purpose, I placed them in gravel under a stream of water 
where I could have a convenient opportunity of watching their 
progress. The stream was pure spring water. On the SGih Feb- 
ruary, that is, forty-eight days after being deposited, I found 
on close inspection that they had some appearance of animation) 
from a very minute streak of blood which appeared to traverse 
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' Ibr a short distance the interior of the egg, originating near two 
^ small dark spots not larger at that time than the pcnnt of a pin. 
These two dark spots, however, ultimately turned out to be 
the eyes of ' the embryo fish, which was distinctly seen resting 
' against the interior surface of the egg a few days previous to 
its exclusion. On the 8th April, which makes ninety days im- 
' bedded in the gravel, I found on examination that they were 
' excluded from the egg, which was not the case a day or two 
* previous. The temperature of the water at the time was 48% 
' the temperature of the water in the river 45% and the tempesra- 
ture of the atmosphere 39^ On its first exclunon, the little 
fish has a very singular appearance. The head is laige in pro- 
' portion to the body, which is exceedingly small, and measures 
nboutjive-eighihs of an inch in length, of a pale Uue or peach- 
blossom colour. But the most singular part of the fish is the 
'appendage of a bag which adheres to the neck or upper part of 
the belly. It is of a conical shape, the base being attached to 
the fish. The bag is about two-eighths of an inch in length, of 
a beautiful transparent red, very much resembling a light red 
currant, and in consequence of its colour, may be seen at the 
bottom of the water when the fish itself can with difficulty be 
perceived. It also presents another singular appearance, name- 
ly, a fin or fringe, resembling that of the tail of the tadpole, 
running from the dorsal and anal fins to the termination of the 
tail, slightly indented. It does not appear that this little fish 
leaves the gravel immediately after its exclusion from the egg, 
but rather that it remains upwards of fifty days more under the 
gravel with this bag, as a supply of nourishment during that 
period, on the same principle as the umbilical supplies of other 
embryo animals. By the end of fifty days, or the 80th May, 
the bag disappeared, or rather contracted and formed the belly 
of the fish. The fin or tadpole-like fringe also disappeared by 
dividing itself into the dorsal, adipose, and anal fins, all of 
which then became perfectly developed. The little transverse 
bars, which for a period of two years (as I have shewn by ex- 
periment) are to characterize it as the parr, have also appeared. 
Thus, from the 10th January till the end of May, a period of 
upwards of 140 days, has been required to perfect this fish, and 
as yet it measures little more than one inch in length, and cor- 
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responds in every respect with the little fish on which I have 
made my former experiment, as well as with those to be 
fouod in the neighbourhood of the Etreani from which the 
ova were taken, and where at this moment they are to be 
found in great numbers. My observations have been con&ied 
to the two or three fish which I dug up the day on which I 
discovered they were hatched ; the others remaining undisturbed, 
under the gravel, until of late, when by removing the shingle 
from off them, the perfect fish darted forth, and showed much 
activity. The circumstance of their being dug from the gravel 
a few days after their birth, does not appear to have affected 
their health or progress, as those which I now take from the 
shingle do not appear to be any farther advanced than those 
which have been subjected to the annoyance of my weekly in- 
spection ever since the 8th April. It is evident, however, from 
the extreme difficulty the little fish has in dragging its unshape- 
ly magazine of sustenance along with it, that nature does not 
intend tliat it sliould be excluded from the gravel immediately 
on its exclusion from the egg ; but rather that it should repose 
in its birth-place under the gravel, with this bag, as a source of 
supply until it be perfected. 

It is well known to those who have paid any attention to the 
fact, that the salmon begins to spawn in autumn, and, in many 
rivers, continues to do so as late as the middle of February. It 
is also generally known, that the salmon-fry in most rivers mi- 
grate to the sea some time in May. But, be these facts as they 
may, I can speak with certainty so far as regards the river 
Nith, to which my experiments are chiefly confined. The sal- 
mon spawning, so late as the middle of February, and the ova 
remaining imbedded in the gravel for upwards of one hun- 
dred and forty days, proves that they cannot all migrate in 
May the same season the ova were deposited, as it must be the 
middle of June before these can possibly make their appearance ; 
yet it must be recollected, that those which were deposited in 
the earlier part of winter, are now to be seen in thousands in 
Ibe situations I have described, measuring, according to their 
respective ages, from one inch to an inch and a half in length, 
and certainly with no appearance of migrating. 

The truth is, this little fish remains in the river all the first 
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summer comparatively unobserved. It sddmn takes die fijr of 
the angler the first season, and when it does, it forms so ooo- 
temptible a prise that it is generally returned to the river; its 
sise not exceeding that of the common minnow. But by the 
time it arrives at the age of twelve or thirteen months, the larger 
parrs have disappeared as salmon-fry, which dreumstanee brings 
this fish more exclusively under the notice of the ang^, and 
thence originates the provincial name of May or summer parr. 
All this considered, it must appear very extraordinary diat it 
should never have occurred to the intdligent angler to inqiure, 
what had become of the older generation of the parr, whidi was 
to be taken in such abundance in the b^^inning of April, while 
now (the end of May) there is no parr to be found in the river 
exceeding three and a half inches in length, and these compa- 
ratively scarce. 

I have yet to communicate the result of another expmnent 
made on the ova of the salmon, interesting as wdl from its no* 
velty, as from its tendency to corroborate in part the results of 
the former. The experiment to* which I allude was recom- 
mended by Sir Humphrey Davy, as having been tried by him- 
self, as well as Mr Jacobi, with perfect success. On the 8th 
January 18S6, I had an opportunity of practising this experi- 
ment, by taking a male and female adult salmon, whose appa- 
rent weight was from sixteen ib. to twenty ^Ib. each, while in 
the act of spawning. Preparative to my experiment, I diig a 
trench in the gravel, through which I caused a current of watar 
to flow two inches deep. I then had the two living fish held in 
this trench side by side, while with the hand I pressed the ova 
and seminal liquor out of their bodies^ which mixed fredy to- 
gether in the stream. A few minutes after this process, I re- 
moved the ova to a stream of water to which no other fish had 
access, and on the 11th April, ninety-four days after the process 
of artificial impregnation, the young fish was excluded from the 
^g. They had precisely the same appearance in every respect 
as those in the former experiment, with the exception of being 
somewhat lighter in colour. Being, however, afraid of loiun^ 
them in this open stream, I removed them into a pond, where I 
hope to be able to trace their progress still farther. It mil ap- 
from these experiments, that the ova artificially impreg- 
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nated have taken four days more to perfect the embryo than 
tliose impregnated in the natural way. HowevtT, this slight 
difference iu regard to time, may have proceeded from some im- 
perfection in the process, or some little diiFerence in the quality 
or temperature of the water. 

That the female parr does not spawn is undeniable ; and al- 
though the male parr of eighteen months old is to be found in 
the river, with the milt flowing from it in abundance, all the 
winter round till about the end of I'ebruary, yet no instance 
has fallen under my observaUoo of the roe in any female of the 
same age, or indeed of any age, having advanced to similar ma- 
turity. The female parr may be found in the river in autumn, 
in nearly equal numbers to the male, but the roe found in it 
has not the most distant appearance of approaching to maturity, 
I have also taken it at times during the whole winter, when 
the weather was mild, and still the roe had no appearance of ad- 
vancing; and even up to the period of their migration, it is to 
be found with the roe in the same immature stale. The male 
parr having got rid of the milt, and therefore having no strong- 
ly defined sexual distinction, has led many into the mistake of 
supposing a!) parrs to be mules. By a minute examinatiou, 
however, there may be observed two very small reddish colour- 
ed vessels lying on each side of tbe swimming bladder, which 
runs from the neck, to the vent ; which vessels formerly contain- 
ed the milt, but a^er its discharge have become very difficult of 
detection, from their minuteness and transparency. 

It has sometimes been maintained that the female parr has 
been found in tlie act of depositing her spawn, but I am con- 
vinced that those who have held this opinion have mistaken the 
common trout for the par. Between the two the resemblance is 
so close (both being marked with the transverse bars) as to be 
a very probable source of error. If the parr was at all in the 
habit of depositing its spawn in the river, or in its tributaries, 
to which all small fish generally resort for that purpose, and if 
we consider that nine-tcnlhsof tbe small fish found in this part of 
the river Nith are parrs, they must make some considerable 
appearance when assembled on the streams, and therefore could 
not escape observation. The apparent maturity of the organs 
reproduction in the male parr, and the decided immaturity of the 
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organs of the female of the same age, are facts on which I oonld 
not at present venture an opinion. However^ from the spedmens 
which I have at present in my possession of the parr three years 
old, that is, one year after assuming the dress of the salmon-fry, as 
I have already described, I am prepared to shew that it is not a 
mature Jishf as it continues to increase in size at about the same 
rate it did previous to its disposing of the milt, that is, at the 
rate of three inches in twelve months, it being now nine and 
a half inches in length.* I have found this rule to hold good 
in regard to the growth of the parr, from observations on various 
individuals found in the river Nith. Assuming the parr to be one 
inch in length on its first exclusion from the egg, or rather from the 
gravel in which the egg is deposited, it will be found to measure at 
the same period the following year three and a half inches, and 
when two years old it begins to be distinguished by the peculiari- 
ties of the salmon-frv, and measures six inches. I do not mean to 
assert that the size of the Nith parr is to be the rule for other 
rivers, but as the parr in all rivers is admitted to be identical in 
species, a corresponding rule will be found to hold good, what- 
ever stream the fish may inhabit. I have found the male parr on 
the streams in the winter during the time the old salmon were en- 
gaged in depositing their spawn, and on one particular occasion 
in January last, I caught upwards of three dozen of them. On 
examination I found these to be all males, and as they were all 
congregated on the bed or red which the salmon had formed, 
there is no doubt they were there for the purpose of feeding on 
the ova as well as the aquatic insects dug up by the female sal- 
mon, both of which I found in considerable quantities in their 
stomachs ; but why there were no females found among them, 
appears to me very mysterious, as they are certainly to be found 
in other parts of the river the whole season, in pretty equal 
numbers to the male. I have had, on three different occasions, an 
opportunity of witnessing the return, or rather first migration, 
of the salmon-fry to the sea in small shoals. The first of these 
was in the first week of May 1831. I at that time had an op- 
portunity of deliberately inspecting them, as the several shoals 

* As this fish ought to have been in the sea twelve months ago, it cannot 
be expected to continue increasing in growth in its present artificial situa- 
tsnv 
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arrived behind the sluices of the salmon-cruive, and while they 
yet remained in the water, the indistinct transverse markings of 
the parr were still to be seen, especially when they happened to 
be swioiining in a particular light, and occasionally as their po- 
sitions happened to change, tlie bars became again imperceptible. 
I also examined a number of them in the hand, and bj" holding 
lliem at a particular angle to the eye, the bar could be distinct- 
ly perceived, but if the fish was viewed with the broad side pre- 
sented directly to the eye, this peculiar appearance could not be 
recognised. Should all those methods fail, in shewing the cha- 
racteristic bars of the parr on the salmon fry, it is only neces- 
sary to remove the scales from the sides, and the bars will be 
distinctly visible on the akin beneath. The next opportunity 
which I had of witnessing the salmon-fry in their progress to- 
wards the sea, was on the 3d May 18S3. These had in every 
respect the same appearance as those I have already described. 
They passed down the river in families or shoals, of from forty 
to axty and upwards, their rate of progress being about two 
miles an hour, The caution which they observed in descend- 
ing the several rapids they met with in their journey was very 
amusing. They had no sooner come within the influence of 
the rapid current than they in an instant turned their head up 
the stream, and would again and again permit themselves to be 
carried to the very brink of the fall, and as often retreat, till at 
length one or two bolder than the others permitted themselves 
to be carried over by the current, when [he whole, one by one, 
disappeared, and as soon as they had reached comparatively 
still water, they again turned their heads towards the sea and 
resumed their journey. 

Sd, The third and last opportunity I had of witnessing them 
migrating, was in May last (1836), when, as I have stated, 
I compared a few of them with those which had assumed the 
silvery dress of the salmon fry, after being in my possession 
two years, in the character of the parr. The river, during this 
month, being remarkably low, afforded me an opportunity of 
ascertaining more accurately the time during which ihey have 
continued to migrate, which has been nearly the whole of the 
month, but more especially during the second week, in the 
course of which the shoals were both larger and more frequent 
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in their successive arrivals. They had all the iq)pearaiice of the 
former, averaging from six to seven inches. 

It must be admitted that my experiments and observations on 
what I consider the young salmon have been confined to a par- 
ticular locality, and therefore may not be entitled to the same 
consideration as the opinions of a person of more extensive op- 
portunity of research ; yet, as the parr is allowed to be the same 
in all rivers, and, as it is universally admitted to frcqaen t 
those streams only to which the salmon has access, there can 
be little objection to my facts on the score of confined locality. 
That the small parr of one inch in length, found in April 
amongst the loose gravel on the edge of the streams where the 
salmon had spawned the previous winter, is the young of the 
salmon, cannot, in my opinion, admit of a doubt The facts 
which I have related in the foregoing pages will supply the 
deficiency of information so much complained of by most au- 
thors in treating of the early history of the salmon, that is, the 
progress of the fish from the egg up to the period of its migra- 
tion ; and when it is recollected that the vertebrae of the parr 
and those of the adult salmon correspond, and also diat the parr 
in its new dress cannot be distinguished in any respect from the 
salmon fry, it may fairly be concluded that they are identical. 
That the parr is not the produce of the common trout must be 
evident to every one, from the circumstance of its changing its 
appearance at a stated season, and then migrating to the sea, 
a thing the common trout is never known to do. The diversity 
of species is also corroborated by the fact, that the common 
trout has never been observed to spawn in the stream where my 
observations were made. Unless the trout be of large size, 
which is not the case in the Nitb, it uniformly pref(^rs the 
tributary bums for depositing its spawn. Neither am I aware 
of an instance of the sea-lrout or the herling spawning on the 
stream alluded to, these fish having generally proceeded eig*Iy 
in the autumn either towards the source or into some of the 
tributaries. 

A series of specimens illustrative of Mr Shawns interesting 
observations on the natural history of the parr has been pr&- 
smited by him to the Royal Museum of the University*— Ed* 
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KinfauHs' Meieoroloffkal Tablejbr 1886. 

Extracted from the Register kept at Kinfauni CaitLe, Nortli Britain. 

Lat. 66* 23' 3Cr— Above the level of the Sea 150 feet. 
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the year,; 
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ANNUAL RESULTS. 
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Extrine Heal and CM by S*'j Thermomtler, 

Coldest, . . . 2l9t January, Wind W. 20* 

Hottest, . . IBth August, do. W. 78* 

Mean Temperature for the year 1835, 46*84 

Rendu qf Tao Rain Gauges. 

I. Centre of Kinfiiuna Garden, about 20 feet above the,level of 

the sea, 25.60 

S. Square Tower, Ein&uns Ca:itle, 180 feet, S&J» 
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Meteorological Observations made at Castle Toward. 
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Abstract of Register of the Thermometer^ Barometer and Rain- 
Gauge, kept at Regent Terrace^ Edmbur^, in 1835. 



1835. 



January, . 
•Februar>, 
Mf arch,. ».....,. 

M^ 



TBSAMOirSTSIU 



10 A. M. 



June, , 

:July, 

August, , 

September, ... 

October, 

November, ... 
December,.... 



Annual Mean 



38.84 
41.61 
42.77 

47.97 

52,20 
67.90 
61.29 
62.10 
55.00 
47.32 
43.90 
40.39 



10 p.m. 



37.48 
39.07 
3ai9 
43.53 
4a3d 

52.07 
55.23 
57.55 
51.90 
44«23 
48.10 
39.19 



%i 



47.05 



Rcexim TBaax. 



Mln. 



34.13 
34.61 
35.00 
37.87 

42.77 
46.80 

49.87 
50.06 
45.07 
40.42 
38.33 
34;93 



Max. 



42.29 
44.64 
4a 18 
51.40 
55.10 
62.50 
65.23 
67.13 

59.37 
50.84 

4a47 
42.08 



BAwntmrw^ 



10 A; M. 



46.904 



20.731 
29.398 
20.648 
29.928 
2a656 

29.897 
20.805 
29.719 
29^55 
29.508 
29.723 
29.898 



10 p. M 



29.770 
29.443 
28.705 
29.923 
29.661 
29.906 
29.803 

29.737 
29^5 
29.548 
29.039 
29.897 



Quantity 

of 

Rate. 



29.70 



Incbab 
LOO 
2.48 
2.28 
.79 
2.04 

ao2 
1.37 

1.99 
5.43 
2.09 
2.76 
1.89 



25.22 



Meteorological TiiSle, extractedfrom a Journal kept at Carlisle, 
(above the level of the Sea ^feet). By Mr Joskph Atkin- 



son. 



183^. 



January, 

February, 

March, 

April, 

-May, 

June, 

-July, 

August, 

September, 

October, 

November,., 

December, 

Average of the 1 
Year, J 



Mean Height of 
Baromater. 



10 a.m. 



29.95 
29.56 
29.80 
30.02 
29.74 
29.96 
29.92 
30.01 
29.55 
29.74 
29.89 
30.15 



29.925 



4 p.m. 



29.95 

29.57 
29.81 
30.01 
29.74 
29.95 
29.91 
30.00 
29.53 
29.77 
29.87 
30.13 



Mean Height of a 
Register Thenn. 



Min. 



29.92 



o 

34 
38 

37 
43 
45 
51 
53 
56 
49 
44 
40 
36 



Max. 



Quantity ' 
of Rain. 



43 



40 
45 

47. 
54 
59 
68 
70 
72 
62 
53 

47 

44 



55 



3.1125 
3.9405 
2^875 
0.7375 
2.2350 
1.3200 
2.9788 
2.5490 
5.2125 
4.3650 
3.3197 
I.97I8 




34.3293 



Rate or 
Snow. 



22 
22 
18 
19 
28 
14 
14 
15 
24 
22 

27 
10 



234 



9 

6 

18 

11 

8 

16 

17 

16 

6 

9 

3 

12 



131 



No. of days. 

N.NE. 124 
I^E. 32 
EJfE. 17 



JOURNAL OP THE WINDS. 

No of days. Na of days. 

E. 14 S. 32i 

E.SE. H S.SW. 12 

SE. 16i SW. 6O4 



aSE. 20 



W.SW. 62 



No. of days. 
W. 464 

W.NW. 54 
NW. 29 
N.NW. 5 
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Annual Depth of Ram at Kendal hi Cumberland^ from 1829 to 
1835 inclusive. By Mr Wakefield. (Communicated to 
the Magazine of Popular Science, No. 1.) 





1829. 


1830. 


1831. 


1832. 


1833. 


1834. 


1835. 


January, 

February, 

ACarch 


Inches. 

0.747 

1.234 
0.867 
3.511 

1977 

4.204 
5.569 
9.383 
5.243 
6.684 
3.855 
2.899 


Inches. 
0.429 
4.774 
5.045 
5.656 
2.831 
5.289 
4.961 
4.218 

8.027 

4.695 

10.023 

2.082 


Inches. 
1.619 
8.208 
6.208 
2.433 
0.721 
2.682 
4.081 
3.899 
6.393 

11.812 
8.560 
4.980 


Inches. 
2.278 
4.258 
3.549 
2.235 
1.602 
4.643 
2.639 
4.433 
2.295 
8.346 
5.373 
8.037 


Indies. 
1.628 
4.582 
2.070 
3.754 
2.534 

7.715 

2.233 
1.966 
3.527 
3.752 
7.438 
14.219 


Inches. 
14.758 
5.723 

6.171 
1.043 

1.637 
6.699 
5.048 

&167 

4.908 
4.715 
4.206 
5.047 


Inches 
5.349 
8.820 
6.049 
1.580 
3.063 
1.254 
6.259 

aio7 

7.815 
4.386 
&311 
2.889 


ApriL 


*^K*'"> ............ 

Mav. 


June, 

Julv. 


%r%MM.jf ............. 

August, 


September, 

October, 


November, 

December, 


Whole Year,... 


46.173 


58.030 


61.416 


49.688 


55.418 


65.122 


55.891 



Mean depth of the Seven Years, 
Total ditto, 



55.962 inches. 
391.738 do. or 32 feet 7i in. 



On the Geology of Massa Carrara. By Professor Frederic 

Hoffmann. 



The marble mountains of Carrara are situated in the north- 
western part of the Apuanian Alp, a mountain group, rendered 
very remarkable by the boldness of the forms of its rocks, and 
still more by its almost complete separation from the chain of the 
Apennines. This group extends about thirteen miles from south- 
east to north-west, and has an average breadth of about six miles. 
Towards the sea its acclivities are not very steep ; and Pietra 
Santa and Massa are situated at the edge of an alluvial plain 
which stretches to the foot of the mountains, and is about SJ 
miles in breadth. This situation points out also very nearly the 
termination of the two narrow and deep penetrating lateral valleys 
of Senavezza and Frigldo. To the north-west, in a sort of 
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basin-shaped widening of the valley lies Carrara. The highest 
summits of this mountain chain, the Pwso iTUccdlo and the 
Pania della brace, are not quite 5800 Parisian feet above the 
level of the sea. On the side next the sea, talc-slale and i 
slate are the oldest rocks which make their appearance ; they 
(lip regularly to the south-west, and in their lower beds, or iiv 
the inner higher parts of the bottoms of the valleys of the Sena 
and Frigulo, pass into a. distinct gneiss. Limestone masses oc- 
cur very frequently throughout the whole extent of the slaty 
rocks, and are particularly numerous and extensive in Senavezza. 
Most of them are interstratified with the general arrangement 
of the beds, and traversed by subordinate layers of slate which 
run in a similar direction to the general stratification. They al- 
most all consist of a grey or nearly white crystal line- granular 
limestone, veined or striped by lighter or darker colours, and 
which is generally known by the name of Bardiglio. Besides these 
regular interstratified limestone masses, others appear in the slate 
having less regularity, and greater variety of structure. The 
largest of these is that which, completely surrounded by slate, 
forms the Monte Mtissimo on the north side of Senavezza, rises 
to the height of upwards of 5000 feet above the level of the sea, 
and whose south side forms towards the valley of the Sena a 
rocky precipice SOOO feet in height. Here the limestone is 
placed, like a long, obtusely acuminated wedge, between the 
masses of slate. The gneiss turns suddenly round before this 
hmestone mass, under a very high inclination to the north-east, 
while the latter dips to the south-west ; on the bounding side of 
the valley the junction of the two rocks is displayed in a preci- 
pice of at least 1 000 feet in height, and the bending of the gneiss 
round the Included limestone is distinctly visible. On the oppo- 
site declivity of the Allissimo, and following the limestone are 
the strata of slate, which are nearly perpendicular, or dip to- 
wards the limestone on the south-west. Still more remarkable 
than this arrangement is the structure of the great limestone mass 
ollhcAltissimo. Where the slate appearsin contact with the lime- 
stone, the latter is by no means a perfectly formed marble, but 
is an impure ash>grey, fine granular, almost compact limestone, 
vhich one would declare to be secondary limestone, if he did 
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not find it in such unusual connexion. Petrifactions were not 
met with ; an oolitic structure is sometimes, though rarely, ob- 
servable. Usually the limestone is broken up into shaij^-cor- 
nered fragments by innumerable fissures, and when its sandy 
looking granular structure is clearly exhibited, it looks like an 
impure dolomite. Stripes occur resembl'mg those of the Mauc^ 
wacke limestone. Farther in the interior of the mountain the 
more or less considerable limestone and dolomite layer oeases« 
and at last the beautiful brilliantly white marble commences. 
The blocks of marble, still having a prismatic form, are always 
surrounded by more or less considerable stripes of green talc- 
slate abounding in iron-pyrites, which rock «o completely en- 
cases the marble on all sides, and is so completely amalgamated 
with it, that it almost appears as if the pure. granular limestone 
had been separated from the talc-slate in a liquid condition. 
Where the latter penetrates the limestone, and does not separate 
itself in distinct layers, impure coloured and striped JSardiglio 
is generally produced. In the midst of the mass of pure, fully 
formed marble, we not unfrequently see completely enveloped 
traces of dark grey nearly compact limestone, having irregular 
fissures, and so completely amalgamated with the including moss, 
that we might easily regard them as fragments of the impure 
limestone layer, upon which the altering action that produced 
the marble could not complete the change. To the east of both 
the chief branches of the valley of Senavezza, in the valley of 
VersUia^ the talc-slate dips at first at a high angle to the south- 
west ; but where the deep lateral valley of Ruosina commences, 
this position is changed. No gneiss appears under the slate, 
and the last dips, in a direction up the valley, to the north-east. 
At the Ponte Stazzemese an impure grey limestone reposes on 
the slate, and in all its relations reminds one exceedingly of the 
external layer of Monte Jltissimo, Upon it follows, towards the 
C di Molina regularly superimposed, the peculiar marble, 
known under the name Mischio di Senevezza. This mischio 
exhibits a great number of sugar-like, granular, white lime- 
Btone fragments, included in a dark, iron red, compact clay- 
jtone basis, in^which not unfrequently fine needles of hornblende 
«Bcur. Ax the planes of contact, the red colour of the uniting 
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substance has also penetrated into the fragments, and fine scaly 
green talc coatings are often to he observed. This brings to 
our remembrance Savl's conjecture, that the pecuhar marble 
may owe its origin to a highly ferruginous vein of wacke having 
penetrated into the limestone, — an occurrence which several ana- 
logies point out. The red wacke veins of the mischio penetrate 
like net-work the upper part, which runs in all cases parallel, 
and consists of a pure white saccharine marble. This is changed 
to Bardiglio in the superimposed mass, to which dark stripes 
of mica running through it give a very beautiful watered ap- ' 
pearance- Immediately alwve the quarries, wliich are carried 
on to a considerable extent in the Bardiglio, the stripes of mica 
are more crowded together, and form a stratum of distinct, well 
characterized mica-slate. This, on the lianging side, becomes a 
black clay-slate, upon which, in considerable quantity, and with 
great r^ularity, a sandstone follows on the hanging side, whicli 
is divided into beds of from one to three feet in thickness, and 
often ahernates with slaty mar! ; and upon this sandstone lies an 
extensive bed of limestone resembling ranchwacke. Near Slaz- 
zema, tiie sandstone becomes a fine granular quartz, and its 
plates of mica become real slaty stripes. It alternates, at last, 
in various ways with very considerable beds of pure clay-slate, 
and above the whole series of strata, at a height of 1000 feet 
above Strazzema, a distinct mica and talc-slate occurs, which 
proves that we have not ye* left the region of the oldest forma- 
tion of the chain. Similar conglomerated structures occur, in 
various ways, subordinate to this slate formation ; but in no other 
place are they so striking, and in such remarkable and peculiar 
relations. This formation deserves particular attention, on ac- 
count of its richness in metallic minerals in certain locaHties. A 
mass of talc^slate to the south of Buoahia is penetrated in all di- 
rections by fine veins, and containing various sulphurets, viz. 
lead- glance, blende, antimony -glance, iron and copper pyrites. 
This circumstance is a strong argument for the original injection 
and sublimation of metals in mountains. Veins of iron-glance 
are abundant, and even cross in great numbers the veins of tiie 
sulphurets ; large veins of red ironstone, magnetic iron, and iron- 
glance occur also in the slate, and a vein of this description has 
branched round the fissures of a bed of true Barrfiglio, TK\l.Va& I 
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confused and altered it. Out of the slate formation of which 
we have spoken, there is only one limestone formation which 
presents itself in any considerable quantity in the Apuanian Alp. 
It rises to the height of 57^ feet above the level of the sea, in 
the rocky cone of Fania della Croce, and in some places forms 
walls which are frightfully perpendicular. On the great scale, 
and on the whole, this limestone formation occurs always above 
the slate. It is only along the declivity of the Tambura chain, 
which is directed to the south-west, that this position is reversed. 
There the slate reposes regularly on the limestone, and one can- 
not believe any thing else than that this steep elevated chain has 
been overturned in its whole extent at the south-western edge. 
The relations of the internal structure, and the occurrence of 
the characteristic alterations of this limestone, render it difficult 
to convey a distinct idea of it. On this account the author se- 
lected the description of distinctly displayed sections, such as 
those which occur in the mountain group of Carrara. Among 
these there is no one so perfect and varied as that at the north- 
west comer of the group, in the direction from Castelpoggio to 
Tenerano, Castelpoggio is placed on the lowest beds of the 
Macigno formation, which consists of red comjiact limestones 
penetrated by oxide of iron, alternating with red and grey slaty 
marls, which not unfrequently resemble old clay-slate. Here, 
as in other places, the Macigno formation is traversed by veins 
of quartz and calcareous spar, and very frequently blood-red 
jasper and hornstone occur in nodules or thin layers. The dip 
is to the south-west, under an angle of 48^ Under the Macig" 
no commences next the rauchwacJcCf which has a blackish-blue 
colour, and is coarsely vesicular. Sometimes this rock loses its 
porosity, and becomes a marble of an inferior description, or it 
becomes a regularly stratified limestone, which not unfrequently 
alternates with slaty marls, that have completely the appearance 
of the layers of calcareous clay-slate which so frequently occur 
witfi the old limestone in the German transition series. At the 
junctions of the layers of limestone petrifactions occur, viz. small 
species of Ostrea^ Pecten^ Cardiuniy Terebratulaj and many 
traces of corals. In the slates, bodies resembling scales of fishes 
occur, and with them an Avicula and a Corbula. Upon this 
ind^tojne follows^ about 600 feet under the pass, unstratified^ 
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vesicuiar, in general crystalline, limestone, which often seema to 
indicate dolomite, and in the lower part passes gradually into 
snow-white saccharine marble. Under (he raarble, and insena^ 
biy encroaching on it, appear the mica and talc slates. With 
these end the series of strata here observable ; for at the top of 
the pass, an opposite dip of the strata lakes place, and on the 
other side, at Tenerano, the superimposed Macigrio again ap- 
pears. What this section in the Tecchia exhibits within nar- 
row limits, is seen on a larger scale in all the cross ravines 
of the mountain group of Carrara. In the central mass 
further in the interior of the motmtain group, the more or 
less pure marble always occurs under the external limestone 
layer. Its largest an<l purest mass lies near 7'urano, and 
thence to the summit of ihe Monte Sacra. The talcslate is 
connected with it in the same way as on M. Altissimo, and 
divides the marble on the great scale into large distinct beds, 
which are parallel to the general dip ; sometimes such separa- 
tions of strata are indicated only by delicate scales of silvery 
mica, or talc. This, hitherto termed primitive limestone, passes 
gradually into compact vesicular limestone, abounding in petri- 
factions, so that there can be no doubt as to the connexion in 
their formation ; nay, even a perfect alternation takes place of 
fill these rocks Between Carrara and Calonata, always pro- 
ceeding in Ihe descending order in regard to superposition, we 
still find the porous and compact fossiliferous limestone, then, 
where the valley of Miseglia begins, first a rock dipping under 
a high angle to the south-west, an intermediate link between the 
slaty marls of the secondary strata and the true clay-slate, and 
this on the lying side passes into a beautiful talc-slate ; the talc- 
slate forms a large pure layer, and is succeeded by an underlying 
portion of beautiful white marble, veined with black. This 
marble is followed again by an alternation of stratified black 
limestone with slate, separated into plates one inch in thickness. 
The slate is here more like mica-slate, and the limestone is more 
rarely quite compact, and Contains no petrifactions. Imme- 
diately under this alternation of limestone, a slate follows the 
great mass of the marble. Marble and dolomite are iierc one 
and the same thing, and ascend uninterruptedly to the summit 
of M. Sacro. If we go beyond this mass in atv eastotv Xwsl- 
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tion, we meet with, first, 'a dark grey compact or fine dolomttic 
limestone, on which the whole mass of marble reposes, and occa- 
aonally numerous layers and nodules of flint appear in the 
^arJ/g^io-like limestone. In the upper part of the limestone 
region of the Jpuanian Alp, we meet with numerous repetitions 
and proofs of the relations described. It is only the pass over 
the chain of the Tambura which presents peculiarities. When 
we have crossed the Tambura from the north-east, we leave, at 
the bridge under Vagii di Sotto^ the last trace of the Macigno 
formation, which is cut through to this point from the valley of 
the SerehiOf viz. a fine granular sandstone. On the other side, 
towards Vagli di Sopra, a compact dark limestone seems always 
to occur again, a rock which is so often subordinate to the Ma- 
cigno ; numerous veins of white, small, granular calcareous spar 
traverse it, which soon predominate over the mass itself, and con- 
vert it into marble. The numerous layers of slate inthe mass of 
the marble have always, towards the upper part, the character of 
what Savi has called Galestro ; they are iron red, often also 
green, and at the junctions of the layers there are the dull plates, 
.which generally occur in old clay*slates and secondary slaty 
marls. Sometimes they contain more talc, become more shining, 
and then resemble the old talc-slates ; sometimes they seem dull 
and crumbling, so that one would be inclined to believe himself 
transported to secondary rocks. Layers and nodules of jasper 
are also not awanting. The marble, which is alwajrs so distinct- 
ly divided into red beds on the great scale, is here everywhere 
intimately connected with the layers of Galestro. It is inter- 
ramified and interwoven with it. In the midst of the marble, 
.we meet with stripes and veins of rough vesicular limestone, 
which passes into compact and into dolomitic limestone. At the 
crest of the mountain chain lies a partly splintery, partly more 
or less altered smoke-grey limestone, in which Guidoni found a 
cast resembling a Turritella. Nearly the whole of the declivity 
of the Tambura chain towards the sea is decidedly dolomitic, 
although very often the pure marble-like granular limestone 
'Occurs in it. Under the Pizzo d'Uccelhy the limestone is tra- 
versed by veins of calcareous spar and quartz, and contains also 
masses and layers of flint. Nearer Ajola, there are masses and 
Jayecs of a fine granular felspar, a kaolin-like substance, seldom 
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■well cliaraclerized ; but as to its iuineralogical constitution, there 
can hardly be a doubt, as not far from AJola it occurs, alterno- 
ling with the limestone in regular layers of from one to three 
inches in thiekness. In the larger portions of the felspar, iron- 
pyriles occurs frequently, and also ironstone in veins. In the 
neighbourhood of these substances, the limestone never alters its 
texture, and invariably pi-eserves ils regular stratification. The 
Macigno formation, which nearly surrounds the Apuaniaii Alp, 
is a grey sandstone, which constitutes nearly the whole of the 
northern half of the chain of the Apennines, and which has 
hitherto been considered a greywacke. Numerous limestones, 
divisible into groups, arc subordinate to this sandstone. These 
prevail chiefly round the Apuanian Alp, far above the sandstone 
and its alternating slaty marls. The zone at the eouth-western 
edge only, from t'osdinovo to Massa, is entirely sandstone. The 
remains of Fuci (especially the F. intricatun) are characteristic 
of this rock, and also of the limestone and slaty marl. Tlie 
sandstone formation everywhere reposes on the limestone ; and 
where the Macigno is connected with the limestone, the two 
seem most intimately united. The great resemblance, and the 
direct union of the Gakstro, and the older limestones reposing 
on the slate, and even the old mica and talc slates, prove this 
fact in the most perfect manner. Where the Macigno formation 
conHsts chiefly of limestone, it is often hardly possible to assign 
with precision the boundary of the two formations ; for their dip 
is always the same, and the external resemblance so great, that one 
might reasonably consider them as formations passing the one 
into the other. 

The Macigno formation, notwithstanding Its enormous extent, 
and the peculiar cliaracter of its component rocks, is a geognosti- 
cal equivalent of the great formation of the north of Europe, 
the Chalk and Greensand. Its relations in position hitherto 
observed, are in favour of this view. In Sicily, where this for- 
mation is displayed in all those peculiarities which distmguish it 
throughout the whole of Italy, the author was often surprised 
by the completeness through a great extent, of the uniform 
transition to the tertiary series. It is also rendered more pro- 
bable by the repetition of the same circumstance in very 
numerous points on the Italian conlmenX. 'YW \m&i'i£Gi»J£ 
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neighbourhood of Geneva presents many such examples, and 
the observations of De la Beche on the environs of Nice, are of 
decisive importance on this subject. It is consequently very 
probable, that the limestone of the Apuanian Alpj which imme- 
diately follows the Macigno, is to be considered as a Jura lime- 
stone*; and we must then, as Savi has recently done, refer the 
lower layers to the Macigno formation, a view which the author 
does not consider as the correct one. It is certainly very sur- 
prizing to find rocks like those described, clay and mica slates, 
talc-slate, and gneiss, which leave no doubt as to their being con- 
temporaneous or intimately connected with fossiliferous lime- 
stone of the newer secondary formations. The slates follow not 
only directly in entirely uniform connection with those lime- 
stones, but they penetrate them, alternate with them, and are so 
intimately blended with their masses, that the author considers 
them even undoubted members of the secondary series. To 
which of the known members of the secondary class these slates 
are to be referred, we do not yet possess sufficient facts to enable 
us to determine. The chief difficulty seems to be particularly 
in the completely altered condition of the limestones. The mar- 
ble, whose occurrence seems so remarkably connected with its 
intimate union with the slate is certainly a limestone altered 
by Plutonic agency. This we could not doubt, even though 
the numerous relations of its union with dolomite and vesicular 
limestone, its transition from compact and still unaltered lime- 
stone, its penetrating veins, &c. were not observable. If, how- 
ever, these altering actions have been produced through the 
medium of the interlacing of the slates with the. limestone, the 
conclusion that the slates must have undergone alteration and 
change cannot be avoided 

The only distinct unaltered members of this slate formation, 
seem to be the Macigno-Yike sandstone and the slaty marl of 
StazzemUy and perhaps also the clay-sIate occurring in its vi- 
cinity ; as to whether these rocks at one time belonged to the 
series of the Jura or Keiiper formation, the phenomena now un- 
der consideration afford no explanation. Mica and talc slates 
are decidedly products of a deeply penetrating altering action, 
and their connection with the gneiss inclines the author to be- 
lieve that the probably long uninterrupted action to which all 
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those altered rocks have been exix>seci, was accompanied by the 
uprising of a granitic mass, which in this district did not remain 
far under the bottom of tlie deeply-seated valleys. The whole 
process, according to the facts deduced directly from observation) 
took place very probably in the oldest period of the formation of 
the chalk, for even the oldest strata of the Macigno, those re- 
posing directly on the Jurn limestone, are distinctly altered and 
converted into Galestro. In the newer strata, we find not un- 
frequently enclosed fragments of shining mica and clay slates, 
which have been produced by the processes described. Mica 
and talc slates and the inarble altered from limestone, appear to 
the south in the far projecting Promonior'io Argcntaro, m the 
mountain group of Campiglia, and in the island like separated 
Monte Piaani ; and to the north of the Apuatiian Alp, there is 
that mountain chain which surrounds the Gulf of Spezzia which 
presents a very perfect representation on a small scale of the 
phenomena we have described. Of the granite whose eruption at 
this last period of its formation probably produced all these ap- 
pcarances, we know almost nothing in this part of the mainland 
of Italy ; it is said to occur at Campigha, and there only. What 
is here concealed under the surface, is displayed rising above 
the sea in an immense mass in Elba; and a recent examination of 
that island made by the author proves ihat there the granite 
which forms mountains more than 3000 feet high, is intermixed 
with the older limestone of the Apennines (under the Macigno), 
and converts it by direct contact into marble. It is highly pro- 
bable, that phenomena analogous to those ascribed to the action 
of the granite in the district described, have in the Apennines 
been produced by the out-break of the Galestro, whose appear- 
ance must have followed immediately the completion of the 
great Macigno formation. 
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1. Observations on the Annular Solar Eclipse xMck aecnrred 
on the ISth^ of May 1886, by William Galbraith^ £aq. 
S. Observations on the EcUpse, by Commander Alsxanxubjr 
Milne. 3. Observations made zdih LM^s Phoiomster 
during the Eclipse, by E. Sang, E«q. 

An eclipse of the sun, it is well known, is caused by the 
body of the moon coming between the spectator on. the earth^s 
surface and the sun, thereby producing a greater or less dci- 
gree of darkness according to the magnitude of the eclipse. 

In the early ages of the world, men were either ignorant of, 
or at least not well acquainted with, the natural causes on 
which these phenomena depend ; and consequently they were 
then regarded with iniperstitious awe, but now they are hailed 
with satisfaction as phenomena highly valuable for the pur- 
pose of improving our knowledge of astronomy, geography, 
and navigation. On this account some of our most zealous 
practical astronomers travelled hundreds of miles in..ord^ to 
observe this eclipse to the greatest advantage.. 

Those observers here who felt an interest in these d^art- 
ments of science, continued for some time previously to pre- 
pare to observe it as effectively as their circumstances would 
permit ; and in several instances within our knowledge this 
was satisfactorily performed,, and the agreement in the. results 
almost as close as could reasonably be expected. 

Throughout Europe the same vigilance will douhtles& be 
manifested, from which a mass of observations must be ob- 
tained that will at this, epoch fix with extreme precision the er- 
rors of the lunar tables which have already attained so high a 
degree of accuracy, by the labours of those astronomers and 
mathematicians who have done so much for the advancement 
of their favourite science. 

My observations were made within the grounds of the obser- 
vatory of Edinburgh on the Calton Hill, in Lat. 55° 57 2^.5 N., 
Long. 12"* 43*.5 W,, as deduced from previous observa- 
tions ; and these I believe to be within the limits of admissible 
errors inseparable from observations. The instruments used 
were an inverting telescope, magnifying about fifty times, and a 
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pocket chrononietGr of the usual construction, making five beats 
in two seconds. Tliis train is not so ctinvenitnt for estimating 
fractions of seconds as a clocti beating exact seconds, or a chror 
nometcr making exactly two or three beats in a second, and 
consequently I was unable to mark parts of seconds satisfacto- 
rily. The chronometer was set to mean solar time a little be- 
fore the commencement of the eclipse, and lost two seconds, as 
nearly as could be estimated, during the continuance of the ob- 
servations, when compared with a clock whose error had been 
ascertained tliat day by direct observation. On allowing a pro- 
portional part of this rate to each observation, fractional parts 
have been introduced whose accuracy is not warranted to nearer 
than half a second of the truth of the time of the phase intend- 
ed to be recorded.* 

Having made these preliminary observations and explanatory 
remarks, I shall now state the final results in mean solar time. 

The first contact of limbs took place at . 1 33 9.75 

Annulus completely formed, . . 2 67 21.13 

Annulus broke . . . . 3 1 11.03 

Terminstlan of the eclipse. . . . 4 19 23.40 

From a mean of the times of the commencement and termi- 
nation of the annulus, I infer that the time of greatest obscuro^ 
tion took place at S" 29™ 16'.07, and from the difference of 
those times that the annulus lasted a™ ig'.Ol. It may be add- 
ed, that all the observations here recorded having been taken 
with equal care, and no oversight having occurred or accident 
happened in the management of the instruments, they are all 
entitled, in the opinion of the observer, to equal confidence. 

These observations, when compared with others made on dif- 
ferent meridians, will give the difference of longitude between 
those meridians with great accuracy, though for ordinary prac- 
tice the calculations are rather long and difficult to pei^ons not 
much habituated to such operations. Taking the sun's and 
moon's places as given in the Nautical Almanac, which are de- 
rived from tables knoivn to be liable to small errors only, the 
longitude of places may be obtained to a considerable degree of 
precision. On this principle, by the rules and forrnulte which 
■ Diflerent observers even nt the Eame place mil! occaaionallj-, in these 
kiniii of obaen-ntions, differ some seconds. 
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are well known, I have found the longitude of the place, by my 
obsen^ations of the beginning of the eclipse, to be 12*^ S2*.26 W. 
and by the end 12°^ 41».6 W. The first of these deviates about 
£0* from the truth, the second 2* only, and the mean of 
both about 11% arising from the errors in the solar and lunar 
tables combined with the errors of observation. When the ob- 
servations made at the Royal Observatory of Greenwich, and 
other places whose longitude is well determined, are obtained, 
a comparison of these will fix the longitude of my station with 
greater certainty ; though from the results above it is clear that 
in distant countries, where corresponding observations cannot 
be often got, the longitude may in this manner be found, by 
repeated observations, to a very great degree of accuracy. In 
observing eclipses, the complete phase is generally that most 
attended to, because the precise time of peculiar intermediate 
states is not easily attained. I had originally proposed to 
mark the time when the ring was partially formed, and only 
broken occasionally by the lunar mountains, but I found some 
uncertainty in determining that state of the eclipse. By sweep- 
ing the eye along the serrated limb of the moon, I could not 
determine precisely the mean level of the moon^s surface, or the 
circular line equidistant from the centre, and I was therefore 
doubtful whether the parts of the limb of the sun broken by 
dark intervening spots, were entirely mountains or not ; and the 
short space of time allowed for consideration did not permit me 
. to come at any conclusion by reason and reflection. The esti- 
mated time in some cases, from the light first breaking through 
what might be readily taken for valleys at the point of nearest 
contact, till the luminous arch reached the summits of the moun- 
tains, at both the formation and termination of the ring, taken, 
of course, in inverse order, was about five seconds, more or less, 
in my judgment, according to circumstances; but I have not 
recorded these among what I conceive to be decidedly good ob- 
servations. I marked the time of entrance of some of the spots 
too, but as these observations also must be very vague, I have 
not communicated them. 

These broken particles of light, already alluded to, intersect- 
ed by the serrated peaks of the lunar mountains, produced a 
▼ery interesting and brilliant effect, and had a good deal of the 
appearance of elongated particles of mercury arranged in a nar« 
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row circular groove, divided by small dark ridges lying between 
them. It might have been remarked sooner, that there appear- 
ed to the eye a darkish space very near the sun's limb about the 
point of contact, just before I was fully assured that the con- 
tact had absolutely taken place, and, something to my appre- 
hension, to a certain degree resembling the rotatory or spiral 
EQOtioD of dust caused frequently by the wind in our streets in 
dry weather, but whether it was more illusory than real, I shall 
not at this time take upon me to determine. A comparison of 
my remarks with those of other observers, will, it is hoped, tend 
to verify or correct them. 

I shall not attempt to describe the effect which the darkness 
had u{X)ii nature generally, because that though I could take a 
glance at the surrounding scenery occasionally, my mind waa 
too much occupied with other pursuits to do it carefully. I saw 
Venus distinctly with the naked eye, but could not perceive 
nther Jupiter or Sirius, because my eyes were too much affeit- 
ed with the constant glare of the solar rays, though viewed 
through a pretty dcep-coioured glass, to distinguish any other 
objects accurately. I did what I could, though placed not in 
the most favourable circumstances, to observe the more striking 
phstses of this interesting and important phenomenon with all the 
accuracy in my power, but with what success an extensive com- 
parison of them with those of others will determine. 
64. South Buidoe, EuiHiiuaaB, 
JUay 13. 1830. 



Observationa on the Annular Solar Eclipse. By Alexander 
MiLNE, Esq. Commander R. N., F. B. S. £., in a letter to the 
Editor, Professor Jameson, dated at luverettk, near Edinburgh, 
May 1836. 
The general aspect of the morning of the 15th May was un- 
favourable, and yielded but little prospect of a clear day for 
viewing the eclipse. The wind was strong from the westward} 
— the sky overcast, and a dull haze pervaded the western hori- 
zon. Towards ten o'clock, however, all these symptoms which 
foreboded disappointment vanished. The clouds had already 
become partially broken, and the sky soon afterwards became 
clear, while the sun shone forth warm and brilliant, dissipating 
e still lingering remains of the morning vapours. 
I yoL. XXI. NO. xLi. — JULY 1836. 
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The chief object to which I had pn^ioBed to direct my attei>< 
tion, and observations, was the effect which the progress of 
the eclipse produced on the thermometer, ont ooly in the shade, 
but likewise when subject to the influence of the soIaT rays. 
With this view four tbennometers were carefully compared with 
each other, that the observations might be reduced to one stan- 
dard. One of these iostrumcnts was placed in the shade, sub- 
ject to the aspect of a northern sky, and bo placed as to be under 
DO influence of local radiation, being solely affected by the aerial 
temperature ; — whilst another was su^nded also in a free cit- 
culatioR of air, but at the same time in the solar rays. 

The other two instruments were subject to experiment under 
the direct influence of the solar heat, being encloeed in a box 
having a glass cover, to insure protection from aerial currents. 
The bulb of one was enveloped with a covering of black silk, 
with the intention of increasing the range of that instrument, 
and thereby more correctly detecting the loss, as well as increase 
of heat during the progress of the eclipse. These instruments 
were invariably kept directed to the sun. 

These being prepared, and the sun clear, the observations 
were commenced, and continued at intervab as noted in the fcd- 
lowing table. 
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From the above tabulated results it will be observed, that from 
the first period of observation (10" 45™), the instruments in 
all their relative situations gradually rose in temperature, until 
1'' 28°, at which time they had obtained their maximum point, 
except the one exposed to the air and sun's rays, whose indica- 
tions were influenced by passing currents of air by which it was 
at intervals depressed, At 1'' SS".? the moon's limb was ob- 
served to enter on the sola r disc, and a few minutes after thalob- 
servaiion the thermometers were noted. Those in the box under 
the direct influence of the solar heat, had already become de- 
pressed ; while that in the northern shade remained stationary 
until near two o'cloct, when it also indicated a depression. The 
three exposed to the sun's rays had continued their progressive 
descent from the commencement of the eclipse. 

At 3*' the annular phase was central, and the instruments 
most cJeai-ly indicated an extensive depression from the time 
of the first contact of the limbs, and still continued to fall 
until some minutes after that hour, when those exposed to the 
solar rays attained their minimum temperature; not so, how- 
ever, the thermometer in the shade, whose indications of its 
lowest point did not occur until 3" 16™. 

The annular phase having ended at S"* 2™. 5, and the body of 
the moon withdrawn itself from the sun's disc, so as to permit 
the intercepted rays to fall to the earth, the instruments quickly 
indicated the change, and continued to rise as the eclipse passed 
off. They attained their second maximum at ^ 24", the time 
at which the echpse ended. The sky now became partially over- 
cast with thin attenuated clouds, dispersed over the solar disc, 
and intercepting the solar radiation, farther experiments were 
therefore discontinued. It may, however, be mentioned, that 
during the lime of the eclipse, and whilst the observations were 
recorded, the sun presented a uniformly clear disc, and the atmo- 
sphere remained as nearly as possible in the same state. 
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1st Olaeni^tidns on (he Atmular Solar Edipse. 

It must, howievei', be remarked, that the greatest temperature 
in the shade aB indicated at 1^ 50^, is by no means the great- 
est temperiErture for the day, as it generally attains that point 
between the hours of two and three o^elock. With the object of 
attaining the hour of maximum temperature, some observations 
were instituted for the purpose. The sky and aspect of the day 
being in close resemblance to that of the eclipse, it was found 
that the same instrument in the shade indicated its maximum at 
8^ 20", and having become stationary at 69^. Tha tempera- 
ture at 1** 28"* of the same day being 66^, we may therefore at- 
tain from these observations an approaimate temperature for 
th^ period of greatest obscuration', or of least temperature on the 
ISth.- This we may assume at 64, whilst that actually observed 
was 65|, there being a difference of 8^. This difference, there- 
fore^ may be assumed as a close approximation to the loss of 
heat m the shade by the interception of the solar radiation. 

Observations on this beautiful phenomenon were directed not 
only to the changes of temperature, but also to the progress of 
the phases, and the following are the results expressed in mean 
solaf time, at the place of observation, which was at Inveresk, 
near Musselburgh, in latitude 55° 66' 20" N. ; longitude 
8^ 2' 40^' W. 

h. m. •. 

Firsl contact of the limb, 1 33 44 

First do. of the ahnulus, 2 57 56,6 

XMt do. of ths annulus, 8 '2 ^C 8-«^^'A 

Xaat do. of the limbs. 4 19 52 

OocuUaiiontf the Spots an the Solar Due. 

h. m* a. 

Spot on sun*s western limb, . . . . (a) 1 40 3 

Large well-defined spot towards sun*s centre, . {b) 1 52 47 . 

SmaU spot near lowest cluster, . • • . (0) 1 13 44.5 

Small spot under the large one^ . . • • (cQ 1 14 45.5 

Uppermost of two single spots above the large one, (e) 1 33 9.5 . 

Largespot of the upper cluster, . . . . (/) 2 22 16.5 

Emmersion of large spot, 3 33 33 

£mmer8ion of spot («), 3 34 41 

On surveying the solar disc before the commencement of the 

eclipse, it presented a numerous collection of spots, chiefly con* 

Htkisd to the west of the sun V centre, and dispersed vertically in 

im irregidar form ; some of them were single, having the ap« 

']^iASrtttee of a4«^ niicki^ edge^and sur* 



^1 Observations an the Annular Solar Eclipsf- 

rounded with a faint cIoudineES, wliich appeared parallel to ihe 
interior nucleus. In this encircling band which surrounded tlie 
largest spot, were observed several small dark specks, in colour 
resembling the interior nucleus itself; others were formed into 
groups and clusters, and dispersed on various parts of the sun's 
western disc. 

Several seconds (6 to 10) before ihe formation of the annulus, 
a faint light was perceptible encircling the moon's limb before it 
advanced on the solar disc. This light gradually preceded the 
horns or cusps of the sun, as they approached each other, from 
the moon's progressive motion. Small detached portions of thp 
sun's body were also observed around the lunar limb inpn)^ 
diatcly before the formation of the annulus, an appearance prq- 
bably owing to the rugged or uneven surface of the moon's body. 
At this time the darkness which prevailed, was certainly not 
so great as was expected. Venus alone was distinctly visible, Ju- 
piter could with great diflieulty be distinguished, and none of 
the fixed stars could be observed. It was interesting, however, 
lo trace during the continuance of the eclipse, and while the 
darkness gradually increased, the various characteristic changes 
which were produced. The peculiar dimness of the light ema- 
nating from the half-obscured sun, or when it alone exhibited 
a narrow ring, resembling the peculiar light afforded by the 
moon in tropical latitudes. The various rays of light as.lhey 
penetrated through the foliage, gave faint and undecided sha- 
dows, while they presented the peculiar crescent form of the 
eclipse itself. These, however, were not the only points which ac- 
companied this unusual and beautiful phenomenon. Xature, 
both animate and inanimate, was equally influenced by the ap- 
proach and progress of the darkness ; — for as the penumbra gra- 
dually overspread the place of observation, the birds took up for 
a moment their evening song ; but speedily, as if alarmed by the 
unusual character of the twilight and its chilling coldness, ceased 
their notes, and became silent and motionless. Vegetable crea- 
tion participated also in the general and universal change. The 
wild anemone, which shortly before was fully expanded, now 
yielded to Nature's laws and closed its leaves as on the approach 
of night; whilst a night-flowering plant in the greenhouse, in 
•Kordance aith the laws of thdr pecuUac , Don^Luixwi^ qj^km^ 



1 

I 



184 Observations on the Annular Solar Edipse. 

its ball-formed flowen. But tbew phenomena continued only 
for a moment. The eclipse completed, and the sun^s light and 
heat radiating once more on universal nature, every object seem- 
ed to participate in the dieering change. The flowers which 
had closed, soon yielded to the reviving influence, and expand- 
ed their flowers and leaves ; while those whose natural time of 
bloom is only during darkness, closed them until the approach 
of the natural evening. The feathered tribes, as if released from 
some mysterious thraldom, were again immediately on the wing, 
tmd pursuing their wonted and busy occupations ; the whole 
machinery of nature, in short, which for a few minutes seemed to 
stop, or at least to be retarded in its movements, again resumed 
its working, and was beheld in the possessicm of its wonted 
energies. 



Ohseroatums nuxde with Ledums Photometer dwrmg As Annidar 
Eclipse. By Edwabd Sang, Ek^. 

The predictions of great darkness which were current before 
the eclipse were not at all warranted by the computations ; du- 
ring the continuance of the ring, about one-eighth part of the 
sun^s disc was to be exposed, an extent quite sufficient to afford 
light equal to the ordinary illumination about sunset. A bright 
sun at noon of a summer day gives an indication of about 160^ 
of Leslie's photometer, and at three o'clock we might expect 
nearly as much ; the eighth part of that is 17®— eight or ten 
times the illumination of a well-lighted room. If the sky had 
been covered with thick clouds, the light, during the greatest 
obscuration, might have been reduced to a single d^ree, which 
still, however, would have been sufficient to allow of reading a 
small print. 

The observations made on the roof of the New Buildings, 
North Bridge, fully bore out these expectations. There the in- 
dications of an excellent photometer were noted every five mi- 
nutes. Just before the eclipse began the light was 141° ; at 
the time of the greatest obscuration it fell to 12^° ; just before 
the eclipse terminated some thin clouds disturbed the observa- 
tions ; just before they appeared the photometer shewed 117®; 
after that it sunk to 86% and rose six minutes after the eclipse 
terminated to 120|% 
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The following table exhibits the results of the observations:— 
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66 dond. 
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From this table it will be seen, that so soon as the sun began tu 
be concealed, the instrument indicated a perceptible diminution 
of light, and that its readings followed very closely the progress 
of the eclipse. The transparency of the air, however, was sub- 
ject to considerable fluctuations, the effects of which are percep- 
tible on the numbers. After the greatest obscuration the indi- 
cations rise, but not with a ripidity equal to that of their de. 
scent, for this reason, that as the sun was getting lower, his rays 
had to traverse a greater thickness of atmosphere. 

The diminution of healing power, as shewn by the photometer, 
was 129° of its scale, that is, 12°.9 of the centigrade thermome- 
ter, or 23^ of the common Fahrenheit thermometer. 
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icHonafir Making and Registering Meteorological Obser- 
vations at various Stations hi Southern Africa and ot/ter 
Countries in (he South Seas, as also at Sea,* 

"The great importance of possessing an exact and carefully 
registered account of the variations of the barometer, thermo- 
Drawn up for circulntlon by the Meteorologicul Committee of the South 
African Literary and Philosophical Institution ; we believe bj Sir John 
Hetachel. The "Instructions" are printed In No, I. of Second Series of 
tlie SoutU African Quuterly Journal, s«nt to us by our ftlead Dc AjknuaOD- 
Ca;w. 
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meter, and other meteorological imtniments, and of the ^dnds 
md weather throughout that extensive region of the Southern 
^Hemisphere, which is either included within the boundaries of 
this colony, or readily accessible from it, has determined the 
;8outh African Literary and Philosophical Institution to request 
the assistance of its correspondents, and of all who may have 
Insure and inclination for observations of the kind, ^towards the 
gradual accumulation of a continued and extensive series of me- 
teorological Journals, and towards carrying into effect a concert- 
ed plan of contemporaneous observations, on stated days, from 
.which it is conceived that much advantage will be derived. The 
institution therefore solicits the attention of its correspondents, 
and of the lovers of knowledge generally, to this object; and 
earnestly requests thdr cooperation in making, arranging, and 
^ibrwarding to its secretary, resident in Cape Town, observations 
ibf the nature ; and, so far as practicable, according to the plan 
6f those hereafter detailed. Such observations alone can furnish 
the materials necessary for an accurate and scientific inquiry 
into the laws of climate, regarded as an object of local interest, 
'and are the only data through which (taken in conjunction with 
the known laws of physics), the more general relations of meteo- 
rology can be successfully investigated. 

It can scarcely be necessary to insist on the practical Import- 
ance of this science to the agriculturist, to the navigator, and in- 
deed in every branch of human affairs, or to dilate on the bene- 
fits which must accrue to mankind in general, from any success- 
ful attempts to subject to reasonable and well-grounded predic- 
tion the irregular and seemingly capricious course of the seasons 
' atld the winds ; or on the advantages, purely scientific, which 
must arise from a systematic development of laws exemplified 
oh the great scale in the periodical changes of the atmosphere, 
depending, as they do, on the agency of all the most influential 
elements, and embracing in their scope every branch of physical 
'science. It is more to the present purpose to observe that, from 
what has already been done in this department of human knoW- 
](rfge, there is every reason to hope that no very distant period 
may put us in possession of the key to many of the most iiitri- 
^ 'cate meteorological phenomena, and enable us, though not to 
' ]^redi€t with certainty the state of flie weather it any giyttt tilne 
und plaoe^ yet at least to form something like a probable conjee- 

i 
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ture as to what will be the general course of the next ensuing 
season- — perhaps to prepare us beforehand for violent and long- 
continued gales of wind, great droughts, or extraordinarily wet 
seasons, Sic. in the sanie manner that our knowledge of the na- 
ture and laws^of the tides, although confessedly imperfect, and, 
in a great measure, empirical, yet enables us to announce, be- 
forehand, unusually high or low tides. No doubt such predic- 
tions of the weather, although only of a probable nature, would 
be highly vahiabic and useful, and would materially influence 
the practice of men in all operations thereon depending. In iU 
lustration of this, we need only refer to the value set by many 
farmers and others on weather- Cables, founded on no sound prin- 
ciples, and ratified at best, if at all, only by a very partial and 
limited experience ; or, to choose a belter Instance, we may cile 
the importance which is now attached by every seaman to the 
indications of the barometer, and the numerous cases with which 
nautical records abound, of great mischief, or even ehipwreck, 
avoided by timely attention to its warnings. 

Meteorology, however, ifi one of the most complicated of all | 
the physical sciences, and that in which it is necessary to spread 
our observations over the greatest extent of territory, and the 
greatest variety of local and geographical position. It is only 
by accumulating data from the most distant quarters, and by 
comparing the affections of the atmosphere at the same instant 
at different points, and at the same point at different moments, 
that it is possible to arrive at distinct and useful conclusions. 
Hence arises the necessity of procuring regular series of obser- 
vations made on a uniform system, and comparable with them- 
selves and with each other, by observers at different stations, and 
of multiplying the points of observation as much as possible over 
the interior surface of continents — along sea-coasts — in islands 
—and in the open ocean. 

The geographical position of this colony renders it perhaps 
the most interesting and important situation on the surface pE 
the globe for observations of this nature : first, whether we re- 
gard it either as an advantageous station for observing the com- 
mencing action of the great counter-current of the trade-winds, 
where it first strikes the earth's surface, and, combined with the 
action of the heated surface of the African Troraontory, gives 
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rise to that remarkable alternation of south-east and nortlh-west 
winds, which forms so distinguishing a feature of our climate — 
or consider it, secondly , as the farthest extremity of one of the 
two great lobes of land which form the terrestrial part of our 
globe, and as such, constituting at once a barrier to the currents 
and tides of two great oceans, and a limit to their climates— or, 
lastly, as a great nautical station, and one not devoid of diffi. 
culty and danger, in which every consideration of practical inte- 
rest combines to stimulate the curiosity of the theorist, and ^ve 
importance to the results of his inquiries. 

As these pages may fall into the hands of many who have 
been little in the habit of observing systematically, or who may 
not be in possession of instruments of the nicest construction, at- 
tention to the following instructions is recommended as the means 
of rendering their observations most available for useful purposes, 
and comparable with each other, and, with those intended to be 
refered to as standards. 

L G€Tieral BeoonmgndaHons and PrtoauHont, 

1. The continuitj of observations ought lo be interrupted as little m pos- 
sible by changes in the adjustments of instruments — in their places — expo- 
sure — mode of fixing — or of reading off and registering them. Whenever 
any alteration in these or any other particulars takes place, especially such as 
are likely to affect the zero points, or otherwise- to influence the mean re- 
sults, it should be noticed in the register. 

2. So fiir as possible, registers should be complete— but if by unavoidable 
circumstances of absence, or from other causes, blanks occur, no attempt to 
fiU them up by general recollection, or by the apparent course of the numbers 
before and after, should ever be made. 

3. The observations should, if possible, all be made by one person— but as 
this may often be impracticable, the principal observer should take care to 
instruct one or more of his family how to do it, and should satisfy himself by 
many trials that they observe alike. 

4. The entries in the register should be made at the time of observation, 
and the numbers entered should be those actually read off on the respective 
scales of each instrument, on no account applying to them previous to entry 
any sort of correctionj as for instance for zero, for temperature, capiUari^f ^c* 
All these and the like corrections, being matter of calculation and reasoning 
from other observations, are to be reserved till the final discussion of the se- 
ries, and for separate determination and statement.* 

& If copies be taken of the registers, they should be carefully compared 
with the originals by two persons, one reading aloud from the original and 

* We regard this as of tbe highest importance. 
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the other attending to the copy, and then exehangliig patts, a process aln-a^a 
adviealiie whererer great masses of figures are required to be correctly 
eopleil. 

6. A cnpy so verified, or the original, (the latter beiuj; preferred) should be 
transmitted regularly) if possible monfA^ fioxa pieces within the liicita of the 
colony) to the Secretary of the South African Literary and Philosophical 
Society, at Cape Town, which insliCution on its part will take care that such 
documents shall not merely be treasured as a. dead letter in its archives, but 
shall be rendered available innards the improvement of Meteoroli^cal know- 
ledge, to the full extent of their actual scientific value. 

^. The register of every instrument should be kept in parts of its own 
scale, as read aS, no reduction of Foreign measures or degrees to British, be- 
ing made — but It should of course be stated what scale is usei] in each insttu- 

II. Of Uie Timai of Observation and Bcffialiy. 

Meteorological observations should be made and registered daily, at stated 
and regular hours. In fixing on these, some ancrilice of system must of ne- 
cessity be made to the convenience and habits of tlie observer. The beat 
hours in a scientific point of view would be those of Sun-rise, Noon. Sun-set, 
and Midnight, and these are tbe hnurs for which the registers are kept at the 
Royal Observatory. But these are not the hours adapted to general habits, 
and since the midnight observation is likely to be pretty generally neglected 
elsewhere than in an Astrunomical Observatory, tbe following hours, for a 
division of tbe day into three parts, are proposed for what may be deemed the 
Morning, Afternoon, and Evening observHtlane, viz. 

Homing, . . 8 A, it, 

Alternoou, . . . 2 p. u. 
Svening, . . . 8 f. it. 

I^ however, the habits or eugngeraents of any one sliouid not allow hini lu 
conform to these hours, rather than not observe he may select his own, spe- 
cifying only what tbey are at the head of every page of his register, and ad- 
henng steadily to them in practice, only observing to malie tbe extreme ob- 
servations of each day equidistant from the middle one. 

At the same time it will be home in mind, that in what concerns the great 
Meteorological questions on which the most interesting features of the sub. 
ject depend, tbe night is quite as important as the day, and has hitherto been 
&r too much neglected. To any one, therefore, who may feel disposed lo en- 
la more zealously into the subject, and will not consider some personal m- 
convenience iU undergone f{)r tbe sake of affording data of a peculiarly valu- 
able description, this Committee would most earnestly recommend the adop- 
tion, la preference to all others, of the quaternary division of the 34 hours, 
aa followed at the Royal Observatory above alluded to. And they leavt it 
to the consideration of the Council, whether the keeping and tranamission of 
roisters on this principle might not advantageously he distinguished by some 
honorary reward, as that of a Medal for instance, should the funds of the In, 
stilution admit of it. 

With 9 view, however, to the better determining the laws of the diurnal 
dangea taking plMe to the atmos^tere, and tolbe ofataining a knowMge of 
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the correipondetice of its movements and afiVctions over great r^ona of the 
earth*8 surfiice, or even over the whole globe, the Committee have resolved 
to recommend, that four dajs in each year should henceforward be especiallj 
set apart by Meteorologists in every part of the world, and devoted to a most 
scmpuloas and accurate registry of the state of the Barometer and Thermo« 
meter; the direction and force of the Wind; the quantity, character, and 
distribution of Clouds ; and every other particular of weather, throughout 
the whole twenty-four hours of those days, and the adjoining six hours of the 
days preceding and following.* The days they have been induced to fix on 
and recommend for these observations are, the 2lst of March, the 2Ist June, 
the 2lst September, and the 2lst December, being those or immediately ad- 
joining to those of the £quinoxes and Solstices, in which the Solar influence 
is either stationary, or in a state of most rapid variation. Bui ^undd anff ont 
qf those 2\it days fall on Sunday, then it will be understood that tiie observations are 
to be deferred tiU the next deuf, the 22d, The observation at each station should 
commence at 6 o*clock a. m. of the appointed days, and terminate at 6 o'clock 
F.x. of the days following^ aocbrding to the usual reckoning of time at the 
place. During this interval, the Barometer and Thermometer should be 
vcad ofl^ and registered hourly, and the precise hour and mtfuite of each read- 
ing should be especially noted. 

For obvious reasons, however, the commencement of every hour should, if 
practicable, be chosen, and every such series of observations should be accom- 
panied by a notice of the means used to obtain the time^ and, when practicaUe, 
by some observation of an astronomical nature, by which the time can be in- 
dependently ascertained within a minute or two.f As there is scarcely any 
class of observations by which meteorology can be more extensively and es^ 
sentially promoted, it is hoped that not only at every station of importance 
in this colony but over the whole world, and on board ships in every part of 
the ocean, individuals will be found to co-operate in this inquiry. Every 
commufnication of such observations addressed by channels as secure and as 
little expensive as possible to the Secretary of this Institution, will be consi- 
dered as highly valuable 

III. Of Mekorologieal InstrumentSy and first of ihe Barometer and Us 

attached Thermometer. 

The Barometer is the most important of all Meteorological instruments. Its 
office is to measure the actual pressure of the atmosphere on a given hori. 
soiital surface at the time and place of observation. Its fluctuations are ob* 
served to have considerable relation to changes in the weather, and especially 
of the wind. Hence its use as a weather-glass. 

* This is necessary by reason of the want of coincidence of the day in different 
parts of the globe, arising from difference of longitude. In order to obtain a complete 
eorreitpbtidenee of observation for twenty.four successive hours over the wliole globe, 
it mint ber .taken into account that opposite longitudes differ twelve hours in their: 
redconing of time. By the arrangement in the text the whole of the astronomical day 
(from noon to noon) is embiaced in each series, and no observer is required to wat<Ai 
two nights in succession. 

^ For example, the first appearances and last disappearances of the Sun*s upper aad^ 
IfUmjiftfdfMr, .above and. be|ow the sea-horizon, if at sea or on the coast,..-^jr oa laad 
^MtaxMaln^gth of the shadow, of a, vertical object of determinate length on an horisoiu 
^wni^^la precise inolment'of tii^e, (nor too n^ar iioob),'Sr(r. 
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A Barometer should he examinBd, tiefore setting it up, for air-bubblea \a 
lie lube, and for the existence of air above the inercurj in the upper part of 
the tube. Tliia is done by genllj iuDlining the instrument either way trom 
the horizontal position a little up and down ; when air-bubbles, if large, will 
be seen to run to and fro, and must he evacuated by inverting the instrument 
ani! by gentle blows on it with the hand, driving them up into the dstern. 
If this cannot lie done, Iho instrument is useless. If air eriats to an objec- 
lionnble amount above the quicksilver, it will not tap tharp against the upper 
end of the tube when the baiometer is quickly ini^Uned from a vertical 
posilion, so as to make the mercury rise above its level, nearly to the top, 
and tliien g^niXy jerked lengthways and backwards. If the blow ia puffy and 
dead, or is not heard at all, the amount of air must be considerable, and may 
be expelled by inversion. 

In fixing the barometer, choose a good light near a window, but not exposed 
to sunshine, in a retired apartment, little liable to sudden changes of temper- 
ature or to drafts of wind. Adjust the tube to a vertical position by a plumb' 
line, and fix it ao as never to shift from that position. Before reading off, 
give a few tapa on the instrumetit, enough to make the upper end of the col- 
umn of quicksilver ehake visibly, as the mercury ia apt to adhere to the glass 
and give erroneous readings. In reading, bring the index always opposite to 
one part. Tbe correct part to choose is the summit of tbe convexity of the 
mercury, to which tbe index should he made a tangent, but if this be difficult 
to hit, either from the construction of the index or the want of a proper fall 
of light, the line of junction of the mercury and glass may be taken. In that 
case, tbe tapping should never be omitted. Whichever mode of reading is 
once adopted should be stated, and always adhered to. A piece of white pa- 
per placed behind tbe upper part of the tube will generally enable any one 
to read offhy the convexity of the quicksilver. In 'placing the index, notice 
whether it appears to shift a little up and down as the eye ia raised or de- 
pri?ssed ; this is called Parallax, and is a source of uncertainty to be Avoided 
by placing the eye in readuig alH'sys on the exact Uvel of tbe top of the met< 
curial column. 

Barometric observations require corrections of three kinds, and to render 
them available and comparable with others, it is necessary tliat their amount 
should he ascertained, and distinctly stated. The first is called the Zetu 
Correction. It includes several subordinate corrections arising from dilTer- 
ent sources, such as that originating in a faulty placing of the scale of inches, 
that due to the capillary depression of the Mercury in the glass-tube, and the 
constant part (which at a fixed station is nearly the whole) of the depression 
arising from tbe presence of air or vapour in the upper part of the tube. 

To determine the zero correction, the Barometer must be compared with 
a standard instrument, such as that at the Royal Observatory for instance, 
or some other which has been compared with it, or with some standard of 
equal authority. Such comparison ought never to be omitted before for- 
warding the Barometer to its place of destination, nor should any opportu' 
nity be neglected of comparing it, when fixed in its place, with a good por- 
table Barometer. In making such comparisons, all that is necessary ia to re- 
cord the readings of both tb^ inatrutaenti, after at least an liout'a (||Hi«t vf^ 



1 



I 



I 



I 



^ 



14S Instructions Jbr Making and Registering 

posure^ side by side, that they may have the same tempenture. If compared 
by two observers, each should read off his own Barometer in his usual man* 
ner, and each should take a mean of several readings, then each ahould verify 
the other's results. By this means the zero of one standard may be trans- 
ported over all the world, and that of all others compared with it ascertained. 
The amount of the zero correction is o^n very lai^ge, as two or three- 
tenths of an inch, but its influence on the mean results of recorded obaerva* 
tbns, &lls wholly on the determination of the heights of the statioii of obser. 
-ration above the mean level of the sea, and effects little, if at all, any conclu- 
sions of a meteorological nature which may be deduced from them. Hence, 
If proper care be taken to preserve a Barometer, once set up, immoveable, a 
long and regular series of observation with it has a value independent of any 
knowledge of this element, and it is fortunate that this is the case, as th« 
zero correction is one extremely difficult to determine exactly a priorL 

In transporting a compared Barometer to its place of destination, great care 
is necessary. It should always be carried upright, or considerably inclined, 
and inverted, and over all rough roads should be carried in tbe hand, to break 
the shocks to which it would otherwise be exposed. If atrapped horizontally 
under the roof of r ^'^1. jjai mtggon, or tied upright against the wood-work, 
.'v'. iW' . jC^ fii >r, there is not a chance of its escaping de- 

stnietion. ^-'^STtL- /Miquely :. toss the shoulder of a horseman, however, 
ir' It Mivels " T^^Wr ^ jli, ttnd with common care in this mode of transport, 
tfa ^ci'j aUus no risk of change. 

The next correction, and the most important of all, is that due to the tem- 
perature of the Mercury in the Barometer tube at the time of observation. 
To obtain this, every Barometer requires to have attached to, or fixed very 
near it, a Thermometer, called the attached Thermometer, which must be 
read and registered at each observation of the Barometer. It is preferable 
in practice to read off this Thermometer ^rs^ to avoid the error arising from 
breathing on, or standing long near it, while reading the Barometer itself. 
The zero of this Thermometer should be ascertained by comparison with a 
standard at the temperature of about 60° Fahr. 

The third correction applicable to barometric observations arises frt>m 
cbange of level of the mercurial surface in the cistern, owing to the transfer 
of a portion of its contents to or from the tube. In Barometers with small 
cisterns, and where the lower level cannot be adjusted at each observation, 
its amount may be large, and its effect being always to make the apparent 
fluctuation less than the real, in a fited proportion, it ought, if possible, to be 
ascertained. The data necessary to be known are — ^first, the internal and 
external diameters of the tube — secondly, that of the cistern containing the 
mercury, at £he surface, where the tube plunges into it. These particulars, 
as they must be known to the maker, ought to be inquired of him, and indeed 
ought to be engraved conspicuously on some part of the instrument. 

Although all these corrections are necessary for the strict reduction of re- 
gistered observations, they ought not to be applied to individual observations 
previous to repstry. It is sufficient to know them. Their effect is in ail 
cases easily and safely applicable to mean results, and to the conclusions there* 
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frinn deduced, and a vioxM of IrouUesome and sAea mistaken cakulations 
may be saved bjr sa ajipljing them. 

OJtlie Eiternal Theraomcier — Tbe Ex.een)al Thermametei should have a 
scale cm which whale degrees are read off, and diviaiung large enough to ad- 
roit of estimating tenths, or at least quarters of degreee, by the eye. It should 
be compared with a standard, and the iliHerence slated, at one or more tem- 
peratures (the wider asunder the better] within the runge of the climate in 
which it is to be used. In fixing it, choose a perfectly shaded hut otiierwlse 
free exposure, and one where no rcfiecied sunbeams from water, buildings, 
rocks, or dry soil, can reach it : and easily accessible for reading. There fix 
it firmly and upright. In reading It, aTuid touching, breathing on, or in any 
way warming it, by near approach of the person. The quicker the reading 
is done the better. 

Although read off at stated times, notice should be taken cf all sudden and 
remarkable changes of temperature, as indicated by the external thermome> 
ter, whenever they occur. In the ueigbLourhood of the Cape, and in many 
other parts of the continent, hot winds frequently set in with great sudden, 
ness, otlen in the night, and singular alternations of hut and cold temperature 
occur, disturbing the regular laws of the diurnal fluctuation, and connected, 
doubtless, with many interesting meteorological phenomena peculiar to the 
climate of South Africa. 

0/ tbe Maximum and Mimnmm, ur Self-regisieriag rAwTnilnietor.— This 
should he placed horizontally in some place out of doors, shaded from direct 
radiation and rain, and otherwise freely exposed to air, and so fastened as to 
allow of one end being detached from the bstening and lifted up, so as to let 
the indexes within the boxes slide down to the ends of the fluid columns, a 
more convenient mode, when the steel index is free enough to allow it, than 
the use of a magnet. 

Both the thermometers should he read off as early as possible every morn- 
ing, and the indexes re-adjusted. But as double maxima fi'equently, and oc- 
casionally double minima occur, in consequence of sudden changes of tempe. 
rature. it is recommended accasionoUy to inspect both of them, with a view 
to ascertain whether the motion of either the mercury or spirit has been re- 
versed in an unusual manner, and such double maxima or minima, when re- 
markable, should be recorded as " supernumerary," with their dates and lead- 
ing features." 

The Self-registering Thermometer is extremely apt to get out of order, bj 
the indexes becoming entangled in the colunin of fluid. In travelling they 
should not for a moment be carried with the mercury bulb downwards ; if 
this should happen, they are sure to arrive in a state unfit fur use. To cor- 
rect them is tedious, and always hazards fracture. With great care, how- 
ever, it may be done, as follows; — 

Itl, The Sphit Thermometer. By many jerks, force the index down to 

* The ipicil tbsnnomatFr is apt to undergo a fradual chsngc of icro by tho trsnifet 
(b; dittUlatisn) of part of iti tpiiit lo (hs upper ead of the tube. It ibould, therefore, 
often be eompared with the meteuriiU one, sari Lhe differeuoe nf ceidingi applied u a 
laco. In this only caae ii tlw applieatioo of a z«tO btfort legieteriog permliEible, aod 
indeed eraential. 
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the junction of the bulb and tube ; then, by cftutioualj heiiAng and coolii^ 

• iltemately the bulb, the tube, or the air vessel at the top, as the case may 

require, the disunited parts of the spirit may be dkiiUed from place to place, 

till the whole is collected in one colunm in union with the spirit in the bulb. 

9d^ The Mercurial Thermometer. When the steel index gets immersed 
in the mercury, it cannot be moved by a magnet, and lets the mercury pass 
by its side. First cool the bulb (by evaporation of ether, if necessary) till 
the mercury is either fiurly drawn down below the index, or a separation 
takes place in the column, leaving the index with mercury above it. £ndea« 
TOUT then, by tapping, warming the tube, or by the magnet, to loosen the in« 
dex ever so little, then apply heat to the bulb, and drive up the index with 
its aoperabundant mercury quite into the air-veaseL This requires many 
trials and much patience. When there, hold the instrument bulb downwards, 
and suspend the index by a magnet at the top, allowing any globule of mer- 
cury tu drop into the origin of the tube below ; then heat the bulb cautiouriy 
over a very small clear flame of an oil lamp, till the mercury rises to the very 
top of the tube, and fairly unites with the globule there awaiting it Let the 
bulb eool, and the mercury will sink in one united column ; if not, heat it 
i^ain. When this is accomplished, the index may be set loose, by withdraw- 
ing the magnet, and restored to its proper position in the tube* 

A self-registering thermometer may be advantageously left (properly se- 
cured) for a whole year, or parts of a year, on elevated summits or other re- 
markable points, to ascertain their maxima and minima of temperature du- 
ring absence. In such cases, take care to defend them ihmi discovery, or 
acc! -ent from wild animals, birds, snakes, &c. In taking it up for reading 
dS, observe not to derange the indexes, and do not leave it without seeing 
that the indexes are in contact, and the temperature that of the air at the 
moment. 

- Cf Thermometers buried in the Earth, — Thermometers buried at different 
depths, fur the purpose of examining the monthly changes of tempemture of 
the soil, should have their balls and lower part of the scale well wrapped up 
hi woollen cloth or pounded charcoal, and should be placed in strong earthen 
vessels, which may be entirely withdrawn from the ground so as to allow of 
inspecting and reading off the scale, without exposing the balls to any possi- 
bility of changing their temperatures while under examinatitm. The vessels 
should be fitted with covers, to defend the scale from iiyury in burying sind 
digging up. 

A pipe of earthenware (composed of separate pieces), or one of wood, may 
be sunk ten or fifteen feet below the surface, into dry earth, and a thermo- 
meter, defended as above, lowered by a chain* The pipe being then ob- 
structed at every two feet by some stuffing readily, hooked up, the thertno- 
met^ may be easily examined, and a register of its indications kept with 
very little trouble. In like manner, the temperature of wells may be teg}a» 
tered. 

Of the Temperature qfthe i%a.— -The surface temperature of the water at sea 
should be registered, as a matter of course, with the same regularity and at 
the flame hours as the barometer and thermometer. It is more convoiifintly 
(aud with quite accuracy enough fi>r the purpose) ob^iuned iy taking up ft 
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bilctetrull of the water uiil atirrijig round the tbermometer in it. When- 
erer a chaoge to tlie ^rtetit uf S° Falir. appears to Lure taken place since the 
last observationi a fresh buckelfull sliould be taken up Bad the Dbservatioti 
repeated. It should also be noticed whether raiu has fallen since the last ofa- 
aerration. A sudden depreaaion of 3° or 1° indicates the near approach of 
tnnd. In a vojage frooi England, lately made b; a member ot this commit- 
tee, the temperature of the surface water fell at once 6' Fahr. iin approaching 
within a few miles of the entrance of Table Bay. 

The temperature of the sea at considerable depths con hardly he regarded 
as a subject of ordinary meteoroli^ical Im^uiry and regular r^stry, though 
undoubtedly one of much physical interest, for which reason it is not consi- 
dered necessary to dwell further on it. 

Of tfis Hygrometer, ^a — In the absence of Uaniell's Hygrometer, or of 
ether to uool it, the degree of dryness of the air may.be ascertained by ob- 
serving the temperatures marked by two thermometers suspended freely side 
hy aide (but not in contact) in the shade, and completely defended frum all 
radiation W or^m the Ay, the one having its bulb and stem naked, the other 
with the bulb dnd lower part of the stem wrapped in linen or cotton, and 
thoroughly wetted with pure spring or rain water. The temperatures indi- 
cated by both should he noted when the wetted thermometer refnses to sink 
lower, and the conclusions left for subsequent calculations. The naked ther- 
mometer may be the " External Thermometer" itself, in which case a. coated 
thermometer may be kept always suspended near it, completely screened 
as above mentioned, an<l wetted some minutes previous to the regular daily 
readings. 

If a hair hygrometer be used, its points of absolute moisture and dryness 
should be frequently ascerCainedi as they are apt to change. The former may 
be found by keeping It some time in a close covered Jar lined with wet blot- 
ling paper, and having water in it, and noting the point of moisture beyond 
wbich it refuses to ga The latter, by keeping it in the same manner in a Jar 
perfectly air-tight, over tcesli burnt quicklime, till it refuses to indicate a 
higher degree of drynesa- 

ThebestmeasureofthetninnnU'iryfiiaponifinf peuwrof theair, seems to he the 
depresdonof the wetted thermometer below the dry one. But the actual aia- 
fioraHon from a given siirlace. is quite another thing, aud a question may very 
reasonably be raised, how for any useful approximation to n knowledge of the 
total evaporation from an extensive and diversiiied surftce, unequally moist- 
ened, and varioualy exposed to the sun, defeuded by clouds, or refreshed by 
dews, can be obtained by any small or local experiments. 

The Itain-gauge is an instrument of such extremely easy construction 
that any person who lives near a tin-man can procure one. In a climate so 
arid as tliat of Africa, however, it must be remembered that it will often need 
examination and cleansing, owing to long intervals of disuse in which insects 
and dust may lodge. It will often happen, too, that the slight rain of one 
day, if left unregistered, will be entirely luat by evaporation in the next — 
nay, that slight and transient showers may never enter it, being evaporated 
from it as Ihey fall. The eflect of copious dew, too, must be separated from 
that of rain, so that the mere r^istry of the cnnlents of the gauge is not nf 
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itielf a fuAdent indictticm whether ndn has fallen in the nl£^t or tunt H^ir- 
vrer, there.are usnaUj good reasons for decision on this point from othar in-' 
dkations. Attention to the amount of dew is v^ry necessary, not only be- 
eiuse Uie meteorological questions inrolved are o#a high d e g ree of Interest 
generally, hut because in arid climates the dews are of almost as much im- 
]|tortalice to the maintenance of regetation as the rain. 

I* stating the quantity of rain daily rec^ved in the gauge, the h^f^t of 
the receiver above the soil shoul<f be menttoOcfd, d^pertence haTing 
that the quantities of nun whidb actually &1I on a gives aiea on tb» ; 
Mt at a very moderate height above it, often differ inateriaBy* Ift some 
lecaHties and circumstances, the rain-drops receive aeonslaB flmn the air as 
they descend, in others they undergo partial evapoiitlaa The Ibrmev Is ge- 
neitily the case in cool moist climates-^he I m i i a r ttay be expected in this 
country. 

Of the Wind — The points most important to reimffk respecting the wind, 
are, 

l«f, Its average intensity and general direction during the several portiofls 
Of the day devoted to obsetlration and registry. 

• %iBy, The hours of the day or night when it commences to blow fWm a 
calm, or subsides into one fh)m a breeze. 

9e0y^ The hoars at whidi any remarkable changes of its diMBtM take place. 

4tfUjir, The course which it takes in Veering, and the quartet in which it 
nltimately settles. 

Mifyj The usual course of perhdicml wMkf or such as remarkably prevail 
during certain seasons, with the law of their diurnal progress both as to di- 
teetion and intensity — at what hours and by what degrees thaiy oonmieDce, 
attain their maximum, and subside, and through what points of the compass 
they run in so doing. 

6<ftfy, The existence of Crossing Currents at difierent heights in the atmo- 
sphere, as indicated by the course of the clouds in diflfierent strata. In observ- 
ing these, it is advisable to fix the eye by some immoveable object, as some 
point of a tree or building, the sun, or the moon, otherwise mistakes are apt 
to arise. 

I^ly, The times of setting-in of remarkably hot or cold winds,— 4he quar- 
ters from which they come, and their courses, as connected with the progfts- 
sive changes in their temperature. 

8^, The connexion of rainy, cloudy, or fkir weather, with the quarter 
from which the wind blows or has blown, for some time previous. 

9/^y, The usual character of the winds as to moisture on dryness, not as 
deduced from mere opinion or vague estimation, but from actual observation 
of the hygrometric state of the atmosphere during thdr prevalence. 

Among these particulars it will be seen that some are of a natui« Suac^^i* 
ble of daily observation and registry, while others call for an exerdae of the 
combining and inductive faculty on the observer's part, and cannot be made 
out otherwise than by continued attention and habitual notice of phtaomena 
with a view to the investigation of their laws. The general impreadoh left 
upon the mind as to any of the points of this kind above enumeratfed, t»y the 
Occurrences of the past month, will therefore be more properly stated^ in th* 
way of summary remarks at the end of the Monthly Kegisters, than as en- 
tries under particular days. 
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~ Of tin Smit ^ Iht'Skii In describiit); tbe Htate of the aky as tu dnuda, &c. 

the observer will bear in mind that it is onl^ in that region of the ikj whldi 
is vertically above liim that the true fbnns and outlineB ot the clouds are 
exhibited, and the area they cover, as well as the intervals between tbem dis^ 
linctl; seen. As they approach the horizon in anj direction, thi^ir extent is 
furealiurtened by pers^ctive. their apparent magnitude diminished by dli- 
Lance, and their intervals covered in and hidden by their mutuAl interpoution. 
In estimating therefore the quantity uf cloud* in the sky, rt^ard must be had 
to tbis, and our judgment should rather be futmed on a view of the region 
extending from the zenith every way half way down to the horizon, that 
frijoi tbe asjiect of the heavens below tiiut limit. It would be better to no- 
lice both, and state, separately, the proportions in which each are covered, 
and the quarter of the horizon towards which the cUef masses in the lower 
rqfroDiie. 

The general aqicetnfCSouda, as ciassed under the headii Cumulus. Cirrus, 
Stratus, &.C. should be noticed, and especially the hdght of this inferior sur- 
&ce, or the level of the vapour plane, should be estimated. In a mountain- 
ous region thia is easy, so long aa the vapoui place is bi^luw or not tar above 
the summits of the hills, and in such regions the formation and disaii^ation 
of deud in the neijfbbuurboDd of the mountain summits, under tiie influence 
of certain winds, form a subject of study of a highly curious and interesting 

The furmatiun of Clouds at night, during calm weather, under the iuQuCDce 
of a gradually descending temperature, is another point worthy of attention. 
It frequently happens, that, without any perceptible wind, the sky will sud- 
denly become hazy in some one point, and the haze condensing and spreading, 
in all dlm:tious, without a wind, the whole heaven will become overcast in 
a remarkably short time. The fame thing will sometimes occur nearly al 
the same hour for many nights in Buccessioti. Such phenomena should he 
noted whenever they occur. 

Two ot even three strata of clouds are very common in this distrUl oi' 
South Africa. The lowest frequently resting immediately on the land and 
sea. The height and thickness of these strata, their connexion with cross er 
opponte currents of wind in the regions where they subsist, and the laws of 
their formation in gradual intermixture, deserve to be studied with care, and 
with reference to the hygrometic state of the air at the time and place, and 
lor several hours before and after. 

Of Thunder and Lightmng^ and iif the Electrioal state of the Air. — Connected 
with this part of the subject is the observation of shooting Stars and lumi- 
nous Meteors. Remarkable ones sbould be noticed, and the moment of their 
appearance, their direction, duration, length of path, and coursf among the 
Stars, ascertained and noted, with the phenomena of their increase and decay 
of light, apparent size, separation into parts, trains left behind, &c The jf«- 
n*rai direction (if any) which they observe on particular nights, is a point also 
to ha attended to. Such are the frer,uency and brilliancy of these splendid 
phenomenainlhecle«rsVyoflhi» colony, that there can he no doubt of their 
affording an available method of ascertaining the differences of longimde of 
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the most distant stations, if dulj obserred bj penona ftumisbed witb means 
of ascertaining the time. 

Thunder-storms of course will be noticed when tbej occur under the gene- 
Hd head of the weather, but it is of consequence also to notice distant light- 
ning, not accompanie<l with thunder audible at the place of obsenration (bj 
retison of its great distance), * especiallj if it takes place many days in suc- 
cession, and to note the quarter of the horizon where it appears, and the 
ei:tent it embraces. In an actual thunder-storm, especial notice riiould be 
taken of the quantity of rain that fklls, and of the fits or intennittances of 
its fall,- as corresponding, or not, to great bursts of lightning, as also of 
the direction of the wind and the apparent progress of the storm with or 
against it. 

Obsenrations of the Electrical state of the Air in serene weather are un- 
fortunately too much neglected. The apparatus thej require is simple, and 
bj no means costly, and may be constructed indeed by any one for himself 
with ease. 

If the Committee in this their first Report do not dilate on this and other 
of the less usually practised observations of Meteorol(^, it is because they 
wish for the present chiefly to call attention to the accumulation of re- 
gular and dally observations of a more definite and numerical character. With 
this view they have drawn up, and by the liberal aid of Government, have 
procured to be printed skeleton forms, of which a copy is annexed, for im- 
mediate distribution among such Correspondents of the Institution, and others, 
as may be willing to undertake their filling up. These comprise, it is true, 
only the registers of the Barometer and its attached Thermometer, with 
that of the external Thermometer, and a column of Remarks for Wind and 
Weather, as being the most essential and indispensable elements of Meteoro- 
logy ; but it is in the power of any one who pleases to supply additional infor- 
mation, and to those who have leisure, instruments, and inclination for the 
task, the Committee would particularly recommend the regular observation of 
the Wet Thermometer, those of the Selt^registering Thermometer and Weekly 
or Monthly Observations of Thermometers buried at different and progressive 
depths beneath the surface of the soil. 

The printed forms provide for the arithmetical convenience of casting up 
the means for each month. In doing so, H is requested that care will be taken 
to verify the results by repetition, and (that usual sources of error may not 
escape notice) they recommend in every instance, before adding up the 
columns, to look down each to see that no obvious error of entry (as of an 
inch in the barometer, a very common error, or what is more difficult of de- 
tection, an error in the fir^ decimal place) shall remain to vitiate the mean 
result. It is perhaps unnecessary to do more than mention the precaution of 
counting the days in each column on which observations occur, so as to admit 
of no mistake in the divisor, and to use throughout the decimal arithmetic in 
calculating the mean results. Care and exactness in these points will in 

* Thundei can scarcely ever be heard more than 20 or 30 miles from the flash 
which produces it. Lightning, on the other hand, may be seen (or at least its re- 
flexion oq the clouds, forming what is called sheet lightning) at the distance of 150 or 
200 miles. 
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moat cnsei mid greatl_v Co the value of t)ie oniniuDicBtiunii, as il wilt be quite 
impracticable for tlie Committee, should observations flow !n in maaaeB, unre 
duced or erraneously reduced, to underlalie llie -oveiwtielining tank of recom- 
imting them. 

Although not, strictly sp&aktng, a branch at meteorology, yet as the col- 
lertionof obacrvatiaoa of the Tides has been made ■ part of the duties of jnur 
Cammittee, they propose the t'olleiiring statiang at points where it would be 
-especially desirable to obtain regular observations of the time and height of 
high and low water, according to the rules and on the plan proposed l)y 
Mr "VVhewell, in bia late researches on Ihis.subject, and they earnestly invite 
■coram unii'atinna on this head from any reFldeuts at those ports who may hava 
leisure and lake interest enough in the importinC queationa connected willi 
■th« subject. 

PCape Town, ^A6cension, 

Simon's Bay, Mauritius, 

Port Elizabeth, Triatan d'Acunha, 

Knysna, Madagascar, 

Saldanha Bay, Mozambique. 

In Cape Town and Simon's Bay, they have Ibe pleasure to report, that a 
aeries of objervations under the superintendence of Captain Bance and Mr 
Levien have already been undertaken at the instance of the Astronomer-Royal, 
and are now in active progres* 



On a Method of Drilling, Turning, and Working Glass, hy 
means ofTuripentme. By Mr John Adie." 

58 Peince'b Stbeet, Edikbuhqh, 
Oeab Sir "'^ ft^nwry 1830. 

AcKEEABi.Y to your request, I shall here state the method 
taf drilling or turning glass, which I had the honour of com- 
imumcating to the Society of Arts last Session. 

It consists simply in using oil of turpentine with the com- 
■nion drill, file, or turning tool ; and if care he taken that the 
GUttuig edge is never dry, it will not soon blunt, and the glass 
will be worked with great expedition. 

; I learned this curious fact when in London last spring, and 
!thftt it was by accident discovered by a Frenchman. I am, 
rdear Sir, yours, &c. (Signed) John Adie. 

To the Secretary of the 
'Society of Arts for Scotland. 
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General Table of MeUorological Obiervaiians 


at Fart Vanconvet^from 


' 


GtMnl Anniud 
Mmuu. ' 


June. 


July. 


August. 


SCptrMllbgW 


October. 


Barometer, 
EInglith inches, 
rAuc«dto32*> 
F. 


9 a.m. 30.043 
Noon, 30.035 
3 P. M. 29.985 
9 p. M. 30.041 

Max. 30.624 
Min. 28.994 
Range, 1.630 


30.085 
29.999 
29.953 
30.006 

30.337 

29.665 

0.672 


30.070 
30.020 
29.990 
30.008 

30.215 
29.798 
0.417 . 


90.006 
89.953 
29.899 
29.957 

30J01 
29.689 
. 0.612 


30.049 
30.024 
29.968 
30.011 

dOJ20 

29.623 

0.697 


30.026 
30.013 
29.955 
30.014 

30.431 

2a.994 

1.437 


Thermometer 
of Fahrenheit 
corrected for 
ind. error by 
standard or 
Royal Soc. h. 


7-8 A. M. 45^8 
Noon, 58.4 
3 p.m. 59.1 
Sunset, 54.8 

Max. 92 
Min. 18 
Range, . 74 


56'.8 
72.1 
74.0 
66.5 

92 
48 

44 


59'.6 
76.8 
80.6 
72.8 

92 
54 
38 . 


66'.6 
73.6 
75.4 
68.9 

86 
49 
37 


53^9 
69.6 
70.2 
63.5 

as 

46 
40 


46^.2 
57.4 
58.9 
55.3 

73 
36 
87 


Daily Range of 
Thermometer, 


Max. 33» 
Min. 2 
Mean, 14.5 


32** 

8 

17.5 


31** 

9 

21.4 


27^ 

7 

19.4 


2 
17.1 


S3'* 

5 

15.9 


Days of Rain, 
on which any 
Bain fell. 


157 


4, 5, 6, 7, 
9,110,11. 
12,20»9 


5, 19, 22, 
23s4 


14,15,17, 
25s4 


14,15,17, 
29«7 


1, ^h — 
7th, 9, 10, 
15,24,26^ 


Depth of Bain 
in English in. 


53.646 


0.880 


0.118 


0.407 


2.040 


7.540 


Days on which 
any Snow fell, 


1 














• 


Depth of Snow 
in Engl, feet. 


0.08 

















Prevailing . 
Winds, 

No. of Obser- 
vations, 


N. 26 S. 149 
NE. 14 SW. 178 
E. 101 W. 31 
SK136 NW. 81 

Calm 159 Tot. 885 


13 
46 
2 3 
4 4 

16 88 


10 8 
1 34 

3 

1 21 

20 86 


3 17 
28 
9 
2 9 

14 94 


7 11 
4 17 
2 8 

10 18 

11 83 


13 

19 

5 2 

16 13 

20 88 


Days of Frost, 
Ther. observed 
below 32* F. 


34 

















Days of Hail, 


4 

















Days of Thun- 
der, 


2. 








1,20^.2 








Evaporation of 
water in En- 
glish inches 
in 24 hours. 


Max. 0.90 
Min. 0.00 
Mean, 0.18 

No. Obs. 188 
Total, . . 


0.70 
0.15 
0.29 

18 

• • • 


0.90 
0.15 
0.48 

26 

• • • 


0.50 
0.10 
0.28 

22 
8.60 


0.45 
0.04 
0.f8 

23 
5.23 


0.29 
0.06 

ai4 

14 
2.77 


Dew-point at J 
Noon, 1 

DifF. between { 
dew-pt. and-< 
temp, of air, I 

No. of Obs. 


Max. 56 
. Min. . 28 
Mean, . 

Max. 24 
Min. . 1 
Mean, . 

147 


No obs. 


No obs. 


No obs. 


* 

No obs. 


56^* 

38 

47 

23 

5 

12 

29 



iVT, j9.~-The depth of Rain is ascertained by weighing the water at end of every month, re- 
ceived into a close bottle, by a funnel of known diameter, and calculating firom thence 
the depth in inches bv Dalton's formula in his Meteorological Essays. 

Evaporation is measured ))y immersing a graduated style into a pewter basin five inches in 
diameter exposed freely to the air. 



June I. 1834. to May 13. 1835- Communicated by Dr M. Gairunsk. 
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D«™^. 


ittwtn- 


FetmaiT. 


Mneb. 


AptE 


M»T. 


2.').H72 
29.9fifl 
29.945 
29.970 

3D.S<i3 
29.287 
0.976 

M.9 
19.3 
48.9 

61 
31 
3U 


30.132 
30.122 
30.057 
30.123 

30.811 
29.241 
1.370 

33°.8 

41.0 

10.9 

37,8 

6 

18 
32 


29.874 
29.859 
29.a,J0 

30.454 

29.465 
a9B9 


30.125 
30.118 
30.077 
30.108 

30.521 
29.S5S 
0.966 


30.135 
30.149 
30.124 
3ai68 

30.624 
29.498 
1.126 


30.167 15 oba. 
30.193 18 obB. 
30,095 IS oba. 
30.218 fiobe. 

30,476 
29,806 
0,G70 


29.936 12 oba. 
30.000 10 obs. 
39,909 Sobs. 

30.S36 
29.596 
0.740 


44.7 
46.0 
43.0 

39 
27 


47.4 
47.2 
42. S 

5S 
28 
30 


39^.0 
61.6 

46:3 

64 
31 
33 


40°.4 7ob». 
67.9 13 oba. 
62.7 11 obs. 
56.4 Hobs. 

78 
34 
39 


63°.S BoU. 
56.1 13 oba, 


11.3 


20' 
3 
9.7 


B.2 


26" 
ll.B 


20° 
12.8 


29' 
6 


No obs. 


■ lat — 5th, 

8th, nth _ 
2Ut,37lh — 
3eth=^l 


Isl-Bth, 
«l,25th — 

31 = 16 


let — 16tli, 
lath_2lBt, 
23d _ 29th 


10th -14th, 
16th— 24th, 


^I'iS 


3, 7th _ 10th, 
V5th-17th 
= 8 


2,11th— 16th 
19,21,26,37 


l.i50 


9.846 


10.64(1 


fl.BJ4 


6.966 


2.O0O 


3.000 





SS = I 




















OJffi 














' 


3 4 

11 a 

2S 1 
17 81 


i'? 

El 
28 

19 83 


3 
37 5 

17 81 


1 11 
22 3 
14 7 

13 B4 


6 4 

10 
9 4 

20 91 


1 11 

.■i 24 


iNo oba. 


85.26 = 3 


10_24lh 
= 15 


11, 17, 18, 

22,30,31. 


Jth— 9th, 
25,26=8 


5,11,17 = 





" 













8,23,29 = 3 

























' 


0.2S 
0.O3 
0.11 

8 

1.60 


0.06 
0.06 

2 

1.81 


0.00 
0.06 

26 

1.74 


0.00 

0.09 

24 

2.12 


0.07 
0.11 

21 
3.08 


o;o7 




* 








49" 
36 

42 

7 

1 

1i 


23 

39 

III 
24 


44° 
33 

21 
4 
11 


3li 

24 
15 

1 


No obs. 


3fi 
« 

13 

7 

27 


37 

14 

1 
6 

15 


Dcr-point i> ascerluned hy means of an inalrument on Iho priiiaipio itf Poumel'B, bul usin, 
a Ihin Iran spate ntglnsa capsule, which, upon Irial. 1 have foKnil raote (iolicntu Ihan a pt 
1 Ikhed mctaTlic suri!.cr. 
hMHancouver ii ahout liO feel above tlie level of tlic sea, _^^^^^^^^H 
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Description of several New or Rare Plants which have lately 
Flowered in the Neighbourhood flf Edvfiib^rgh^ chi^fy ifi thts 
BlJffPl Botanic Garden. By Dr Gkaham, Prof. <ef 1^4«ny. 

J^ne 10, 1836. 

Acacia liiMuiia. 

A. Utmta ; tttimiUs suhmOUs; phyUodiis UncuMptprithukt^ fub&kaitifl, 
versus mai^nem superiiorem unkiervibiis, ofa^upie cBrtik^tpeo^murro. 
Mulatis, rsmuloque ivtumdato pubeto^tibus ; fliq;4tuli8 lon^ peduncu- 
litis, sttbgemiziis. 

Acada lineata, dmninghamy in Don't Syst of Gard. 2. 403. n. 96.— £o^. 

DxscRiPTioK. — Shrub slender ; branches difiiise, round, roush, tubercled 
by tbe persistent hardened bases of the phyllodia ; young snoots densely 
pubescent, pubescence spreadiag or sligfatly reflezed, somewhat viscid. 
PhyUodia linear-spathulate, slightly &lcate downwards, pubeseent in ra- 
ther a smaller degree than the young braaches, marked by an. obscure 
tessile eland on their upper edge near the base, terminated obliquely by a 
small blunt somewhat hooked callosity, single-nerved, the nerve beinff to- 
wards the upper edge, and «lightl^, but not always eviientj^ hoifM&NBi 
upon its lower side. Padumles twice as long as the phyUodUi^ ^Hlto^r g^ 
ipinate, supporting single capitula of ^range-ye&ow pflrfiwadpa^igiinous 
Jkwfertf each of which rises from the axil of a concave, nmnded, ciliated, 
•nearly coJaurlesH intetmL CtUgm ssginents 6, minute, linear, ciliated. 
fTlPflBs 6-petalled, petals ovate, acut^ clawed, spreading, twice as long as 
the palyx. Stamens very numerous, twice as long as the corolla. Qer- 
mm oblong, pale ffieen. Style oblique, longer than the stamens. 

We received tj^is pCint from Kew,aua it flowered in the greenboujieof the 
Botanic Garden in February 1836. 

Begonia Fischeri. 

B. Fiacheri ; o^ulescens, fd^is oblongls, acutis, ioieqyaliter oprdatls, den- 
tato-serratis, utrinque clabris, nitidis; stipulis ovatis, integerrimis ; 
floribus masculis 4.petali8, petalis exterinribus rotundis, concavis, mar- 
ginibus plano-revolutis ; floribus fcemineis d-petaUs, petalis ovatp-lan- 
ceelatis, alis germinis insequaliter rotundatis. 

Begonia Fischeri, OttOy MS. 

DiscaiPTioy.. — Stem erect, branched, fleshy, swollen at the joints, red, 
shining. Le$ives unequally cordate, acute, indistinctly sinuated, sightly 
iindiilfttpj unequally dentato-serrate, glabrous on both sides, when young 
bright red benind, paler at the veins, and pink above, with a peculiar 
silvery lustre, which continues in the old leaves, thie colour being then 
lieautifuUy delicate yellowish-green, and the redness behind much less 
considerable $ petioles nearly round, half as long as the leaves. Stipules 
large, ovate, acute, entire. Peduncles axillary, twice as long as the pe- 
tioles. CyvM twice or (rftener forked, branches divaricated. Male flowers 
in th^ forks of the cymes, 4'petalous, the outer petals rounded, with a si- 
nuosity on one side, where the pedicel is attached, hollow in the centre, 
with flattened somewhat revolute edges, forming a perfect miniature of 
abarber*s bason; inner petals obovato-cuneate, undulate. Stamens united 
only fX their insertion. Female flmoers petalous, the petals ovato-lan- 
ceokte. Germen rather unequally winged, the wings unequally round- 
ed. 

This plant, which has small flowers, but exquisitely beautiful foliage, was 
recdved at the Botanic Garden from Berlin, under the name adopted, in 
1885, ppd .flowered in the stove in February and March 1836. 
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Hiia ganguiuea.. 

(wiuftj ; cHuteramoBO; fijliis Inequalitet cordBtis, . 
lO-caiDOsis, elaberrimiB, aubtuB languineis, margins cienulati 
valuta; gennioiB alia tribus squalibus. 

egoaia aangiiinea, liadd. in Spreng. Syat Veget- 2. 625. — Lijik tatd Olio, 
luoaet Plant. Itarinr. Hurt. Reg. Bot. BcroL p. 25, t, 13. 

cuPTtOK Sltias several from the cruwn of the ruot, subligneous, red 

' vith scattered oblong paler spota. Leixet (4-C inches long, 21-34 inches 
J Jiroad) aubpeltate, unequally cordate, acuminate, the apex euon wither. 
'\ .ing, leu tbery -succulent, perfectly gtebruus mid shining on both udes, 
jreen a^^e, blood-red below, the edge crenul&te and revolatc all round ; 
' nerves about 10, radiating, the larger branched, the smaller aubaimple. 
PeUoles of very unequal length, round, renemblllig the stem. Slipvlei 
f intrafolioceiius, lai^, ovate, acute, keeled, marceacent. PtAmcle (10 
inches long) terminal, becDming anillary, tapeied, Bunilar to Ihe stem, 
' but without spots, repeatedly dichotomous at the apex (primary braochea 
about one inch long, the others gradual); aborts). Sractem lanceolato- 
ellipticBl at each aubdlvision. Flomers white, rather amall, MaleJIoKera 
in the clefts of the cvme, or on the inner side, when the ultimate 
branches are reduced to two flowers, llie outer being a temsle; pelala 
four, the two oncer Kubrotund, sUghlly crenate, the two Inner linear-el- 
UptlCBl, very narrow, eotiie ; itamem numerous, filaments free, except- 
ing at Ibe itte, wbere monadeliihoua, anthers spslhulate. Female fotneTs 
with five aubequal fwiaZt, espanding later than iJie earlier of the males; 
•ligmas pole rose-coloured • purnun with three subequal wings. 
I. vaa at apme pains to escertuin the (elUl«« peritian of the male and le- 
, -male flowers, wheD only these two were found at tie extretnity of the 
- ultimate bnuich. It seems to me that the normal fonu is the converaiun 
' of the lost dicbotumous ramiliciLtion of the cyme into the pedicels of two 
I female flowers, jud that the male flower, here, as elsewhere, n placed in 
the cleft, the loss of the inner female Howec being an illustration of the 
ion that internal parts, from pressure, more frequently abort than 
e which are exiernaL As the common support of these two flowers 
generally turns half-round on its axis, their true position may not be ob- 
vious, unless examined when tbey are very young, 
rbis plant, more remarkable for the colour and texture of its leaves than 
elegant in its form, was raised at the BotaDid Garden, B^tin, from seed 
transmitted by Sello from Brazil in 16'JS, and eomniunicated to the Bo- 
tanic Garderi, Edinburgh, in ISSS. It flowers In the slove in April. 

rtia patula. 

' 'R.jmOilat foUia radii:alibus, lanceujatla, pticnto-uervasia ; scapo elato, 
Bubramnao ; floribus patentiaaimia ; sepam Unceolato.ellipticis, baai al- 
tenuatia, subicquolibus, patulia ; labello cuculkto, lobia lateralibus ro- 
tundatis, intemedio e.morginato transverse plicaCo, disco lamellis 0, 
aubramo^, iuEequalihua. 
Uesgbiptioh. — Bulb round, at first, when It pushes up the scape, very 
amall, gradually enlarging to the sixe of a small orange ; in the second 
year green, shining, nearly smoulb, and i:rowned by the withered bases, 
of the leaves, when the^e fall, mwied with three or four circukr hands, 
and fiirrowed at tiie apex, persisting for some years, and becoming gra- 
dually smaller without shrinking muclJiyoung bulbs are Ibrmeii at the base, 
' or near the apex nf those of the year preceding. Leavet arising from 
the apex of the bulb after the flowers, lanceolate, plicato-nervoae. Scape 
(above 3 feet high) purplish and spotted at the base, with a few distant 
sheathing scales, greener above, subramous, tenninal, but from its appear- 
ing in the very ypu^g state of the bulb seeming to be lateral, the old bulb 
only beii^ conspicuous. Racgme (above 20-4lo«ered) gradually ebn. 
gatinp.^FfeMwrj large, v*ry handsome, each springing fn>m Ihe^xH ol'a 
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small acute bractea, of nearly uniform reddish-liUc colour, only the hase 
of the lip and its ridges being white. SepaU (i^ inch long) knceolato. 
elliptical nearly equal in size, the uppermuflt bdng rather the narrowest, 
all attenuated at the base, and spreading. Lip without spur, much 
broader than the sepals, the lateral lobes erect, the centnd broad-linear, 
notched, plaited transversely ; disk with six waved, somewhat branched 
lamellse, those nearest the sides being the shortest, and passing into di- 
verging veins. Column more than half as long as the sepals^ projecting 
into the centre of the flower, somewhat clavate, roundea on the upper, 
flat on the lower side, with a single tooth on each edge at its middle, a 
small terminal tooth, and two otners on each edge immediately below 
the apex, the lower heang rounded and decurrent. An^er-cate rounded, 
emarffinate, 2-celled, each cell divided longitudinally. PoUen-miuaes 4y 
parallel, each 2-lobed, laid along a thin plate, which is spread above the 
moist stiffmatic sur&ce. Germen (li inch long) twisted, spreading at 
right angles to the rachis. 
This handsome species was received at the Botanic Garden irom Br Hscher, 
8t Petersburgh, in 1830, without specific name, but marked as a native 
of HaytL It has repeatedly since flowered freely in our stove, imme» 
diately succeeding Bletia vereeunda in the end of Maich. 

Drosera filiformis. 

'D.filiformis; scapis lateralibus, foliis lineari-filiformibus gianduloso-pi- 
losis, dorso glabris canaliculatis, basi lanatis ; stamiidbui 6{ ityUs 8, 
in paribus coalitis, basi. 

Drosera filiformis, Rqfinesque^ in Need. Rep. 2. 360.— Ji6ic^ in Desv. Joum. 
de But 1. 227.— PurfA, FI. Amer. Sept. 1. 2\l.^^uit. Gen. 1. 142 — 
Roem. et SchulL Svst. Veget 6. 763 — De Cand. Prodr. 1. 31&»— Torrvy, 
FL of North, and Mid. Sect, of United States, 1. 332. — Spreng. Syst. 
Veget. 1. 955. — Beck^ Bot of North and Mid. States, p. 42, 

Drosera tenuifolia, WUld. Enumer. p. 340 — Roem. et SdwU. 1. 763. — 
Bigelauf, Plants of Boston, p. 124. 

Descbiptiom — Primordial leaves deltoideo-subulate, glabrous ; secondary 
leaves radical, linear, circinate, very woolly at their base, channelled and 
glabrous behind, in front rounded and covered with spreading greenish 
hairs, which support on their summit a red gland, and exude a viscid 
colourless juice. Scape lateral, with us always simple, green, glabrous, 
about as long as the leaves. Sp^e racemose, unilateral. PecReels and 5- 
cleft persistmg calvjp covered with green glandular hairs. Corolla gla- 
brous,' rose-coloured, more than twice as long as the calyx, marcescent; 
petals 5, obovate, claws greenish. Stamens 5, scarcely longer than the 
calvx ; filaments colourless ; anthers erect, oblong, yellow ; pollen gra- 
nules round, yellow. Styles 8, spreading at their base in jMurs, above 
erect and clavate, colourless. Germen round, green, ovules numerous, 
oblong. 

This remarkable species was found by Mr James Macnab in a swamp about 
ten miles above Tuckerton, New Jersey, U. S., and introduced by him 
into the gardens about Edinburgh in 1834. It flowered freely in the 
stove at Dr Neill*s,at Comely Bank Nursery, and with us. I cannot he- 
sitate to agree with those who consider Drosera tenuifolia of AVilld., sy- 
nonymous with D. ^/t/ormu of Rafinesque, which, being the earliest pub- 
lished name, I retain. 

Epacris microphylla. 

E. microphylla*; calycis foliolis obtusiusculis, tubum corolkc aequantibus ; 

foliis cordatis, acutis, pedunculum superantibus, lateribus erectis; spica 

apiciflora; ramulis pilosis. 
Epacris microphylla, Br. Prodr. Flor. Nov. Holland. 550. 

Dbscbiptzok. — Shrub erect ; branches asoending, slender, tortuous, hairy^ 
Leaves cordate, spreading, shining, rigid, sides folded forwards, base em- 
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bracing the stem, middle bent back, apex ascending, acute, Floaeri 
white, Dolitarj in the axils of tlie leaves, coUei^ted into subtetminai 
ptBudo-spUtea, on peduDcWs shorter than tbe leaves. Calgs UafeU oblong, 
blunt, white. Corolla white; tube canipanulate, equal to the calvx, 
nectariferous i limb 5.parted, legmenta ovate, blunt, Bpreading. Sia- 
nmu alternating with the s^ments of the eurollai Glamenta adhering 
to the tube, the free portion erect, shorter than the limb ; anlhera bi- 
locular, bursting along the fiice- Genaeii gpheniid, with s abort style 

, rising from the depressed apex, an<l supporting a stigma of five erect 

' blunt lobes. 

ereceived this plunt at the Botanic Garden, Kdinburgh, in 1 BSa, from 

plMr Westland'a nursery, near Dorking, Surrey, where a Isi^ stock of 
■carce plaHtSj and of Epacrida in particular, are cultivated with a very 
remarkable degree uf success^ It flowered in thi* gruenhouse during the 
monU) of March. 

Mr Brown places this species next to E. puleheUa, and, were it not for his 
authority, I should certainly have considered it only a variety of this. I 
do not find tlie difference in the tiiim of the calyx segments, nor uf the 
leaves, which Mr Brown observes, and would rest the chief distinction 
on the more slender, less tortuous branches of £. mUiTDphnlla, the hairi- 
ness of the young shoots, the shortness of tlie peduncles In relation la 
the leaves, and in the pseudo-spikes being collected nearer the exliemi- 
liea of the branches. 

Fritillaria rulheDica. 

¥. ruthenica ,' caute aubunidorn i foliis lineari-lanceolatis, imis superiori. 
buaque subtematls, illis oblu-ils, Iiis, inleriiiediisque sparsis, cirrhosis ; 
floribustesselatis cemuis. 
Fritillaria ruthenica, fVickslrom f 
Corona verticilhltB, FistAer. MS. 
^^^^^sacRiPTioH — Stem slender. Leavei linear- lanceolate, 'glaucous, cfaan- 
^^^H^nelled above, 3-6-nerved below, upper ones erect, the others spreading, 
^^^^t lowest and uppermost Bubt«mate, those which intervene scattered at 
^^^V distances gradually Increasing upwards, all terminated by clrrhl, eicept- 
^^^^^ Ing those composing the lowest verticel, which are mure or less blbnt. 
^^^tt\Flouiera remuous, in the specimen described two, the one terminal, 
^^^^' ipringing from the centre of three leaves, the other a little below the 
^^^V apex, and subtended by two leaves, which are in confltt on one side of the 
^^^P' Item. Pedunclca (half an inch long] resembling the stem. Perianlh cam- 
pauulate, tesselated, dark purple on the outside, somewhat paler within, 
segments terminated with a amsll tuft of minute hairs, and having along 
the centre of the Inside of each a linear green mark, which leads to a 
Bubrotund nectary near the base, corresponding to a large gibbosity witli- 
out, inner segments oborate, outer elliptical and narrower. Stamejia half 
the length of the perianih; filaments filiform, very alenderj anthers 
erect, equal in lengtli to the filaments, yellow, elliptical ; pollen granules 
yellow, minute, subglobular. FisUl longer than the stamens, but shorter 
than tbe perianth ; germen green, 3-aided, slightly contracted at its ori- 
gin; style green, about as long as the germen, tiifid,witii interna] deeply 
Sooved Btigmatic surfaces. 
I neat little species of Fritmaria was received by Dr Neill under 
the name here adopted, from the Botanic Garden, Berlin, in August 
1R3S, and flowered in bis greenhouse at Canonmills, near Edinburgh, In 
the following April. Nu doubt it will thrive in the open air as welt as 
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AffinsiB no 0i*iiiial degree whkh I orin MMeftve fron Dv NcUl't plant, 
Md if not tlie FHMteria twrtfJsOtete of LcMknit, wkkk i» ^rMflMr bv- 
Mmika of Bot Ma||. Se83» wbkh I Iwto firm Dr Fkcher anter ihe 
iMUMt «f /wywrifl/ii i^MonlAc and Ctfreiw I — oanl fca. 
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18S6» Febrttary 1.-^Sir Taomas M. Bfti»Ain^ 
ia the Chair. The following Communications were read : 

1. On the Mathematical Form of the Gothic Pendant. Dy 
Professor Forbes. Published in the Annals of Philosophy. 

^. On the occurrence of the Megalichthys Hibberti in a bed 
of Cannel Coal in the wetSl of Fifeshire ; with Observa- 
tions on the supposed Lacustrine Limestone of Bofdie- 
house. By Leonard Horner, Esq. F.R.SS. L. 8c E., and 
F. O. S. Published in the last Number of this Jatfrnal. 

February 15. — Dr Hope, V. P. in the Chair. 

The Keith Prize delivered to Professor Forbes, on whidh oc- 
casion, an address was delivered by Dr Hope, which appeared 
in last number of this Journal. 

March 7. — Sih T. Makdougall Brisbakc, Prendent, in 
the Chair. The following Papers were read ; 

1. On the Non-Hellenic portion of the Latin Language. By 

the Venerable Archdeacon Williams. 

The line of argument went to shew, that the Umbri were 
one of the most ancient nations of Italy. That they, through 
their colonies, entered deeply into the composition of the primi- 
tive population of Rome. That, according to ancient authorities, 
these Umbri were the descendants of the *< Veteres Galli.*' That 
these Veteres Galli were of the same race and blood as the present 
Cumbri of Wales, Cornwall, and Brittany. That hence it is pro- 
bable, that the ancient language still preserved among these may 
hare entered early into the composition of the language of the Ro- 
mans. That the names of rivers, mountains, cities, lakes, districts, 
&C. in central Italy, and in all the countries over which the Sabel- 
lian tribes, and their cognate race the Veneti, diffused themselves, 
is likely to convert this probability into certainty. That the ques- 
tion eeneeming the ancient population of Italy has never yet been 
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safiabetarHy tre«it«d ; that it nerer eaA be, unless the mtUniaer m 
■rniH iwquHtnterl not only witli tlie language, but nlso the literalai'e 
of Greece and Rome, nnd with at least one type or form of the sc 
verul Teiilonir and Celtrc larrgnage*. Thhit h slight aequsinlanc* 
with Other forma is also very desiilible. That the writer [irofeaMi 
to be conrersant with Greek, Roman, itnd Cttmbrinn literslnre, and 
to a. certmn extent with the Anglo-Saxon, and that he knows nom«- 
thing of the Gnelic and Basque tongues. That nu extuninntiini of 
indexes can arail, owing to the peculiar character of the Comiiriaa 
(ongue, in which a person ignorant of di« priniiples of its grammai' 
might suspect that thne was notblng fixed, whilt>, on the contrary, 
it is the most gxad and tndestrnctible of aX\ languages. That tbe 
vitcabulftftea of the Latin and Cumbrian languages are strikingly si- 
inilar, although their grammars are radically different. That the 
work of comparliTg the two languages etymologiualiy would be 
easy, had it not been for the long stay of the Romans in Gaul and 
Britain, which must be supposed to have made a deep impression 
upon the language of the natives. That nevertheless many Latin 
words exist, to the primary meaning of which the Cumbrian scIm- 
lar alone possesses the key, and that a long list of words belonging 
to such It class must proye that noma cognate branch of Ins language 
must have entered into the original composition of the Latin tongue. 
That the strength of the proof must depend upon the extent of tho 
induction. 

2j On the Sources and Compositioti of the different kinds of 
Gamlxige. By Dr Christtson. 3. Oh the Biitsfftieal 
Origin of Gamboge. By Dr Graham. 

Gamboge was first made known by Clusiu« about the commence- 
ment of the seventeenth centnry, as a concrete juice from China. 
About the middle of the same century, Bontius conceived be had 
traced it to a particular species oi Eupliorbia, growing iB Java and 
in Siam ; &om the latter of whicb countries the whole gamboge of 
commerce was at that time obtuoed. About the close of that cen- 
tury Hermann announced that gamboge was produced by two spe- 
cies of trees growing in Ceylon, which have been since often con- 
founded together, hut which are now designated by the names 
Garcijiia Gambagia, and Slalagmitis Oambogioides. About the mid- 
dle of last century, gamboge was referred by Linnetas to the for- 
mer of these plants, and his reference was genei-nlly admitted. 
But about thirty years later, Professor Murray of Gottingen oon- 
ceived he had traced it satisfactorily from the specimens collected 
by Koeiiig in Ceylon, and information obta'tned by the same bo- 
tanist in Siam, to a new species which he called Sta/afftmtis gam' 
boffioide*, 

Dr Graham shows, from ^pccime^ns and drawings sent from Coy- 
len, both by Mrs Colonel WiJker to himselT, and by David Ander- 
son Blair, Esq. to the late Dr Duncan, that the plant producing 
Ceylon gamboge is neither Gareinin /futnbogia, as Linnxus thought. 
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nor Xanlhodt^miu ovaUJoUusy m conjectured by Dr Wight and Mr 
Amott, nor SialagmUu ffombogioides, according to Mnrrajr uid 
Koenig, but i« a species described by Lamarck and Gardner under 
the name of Oarcinia or Mcmgostana monUa^ although it difiers 
from all of these genera in the stmctare of its stamens, and, there- 
fore, probably ought to be considered a new genos among those 
producing a gambogioid juice. 

Dr Christison proved, that, at the present time, Ceylon gamboge 
is not an article of European commerce, and that the whole gam- 
boge of the markets of this country comes, as in the. time of Bon- 
tius, from China. After mentioning the analysis of fine g^amboge 
made by Braconnot in France and John in Prussia, he stated the 
following as the mean composition of the sereral varieties of gam- 
boge he has hitherto examined : — 

^pe gamboge of Siam : Aesin, 72.3 ; Arabin, 23.0 ; Moistuie^ 4.8 fae 100.0. 
Cake gamboge of Siam : Resin, 64.8 ; Arabin, 20.2 « Fecula, 6.6 ; Lignin, 6.3 ; 
Moisture^ 4.1 ;nl00.0. Cejlon gamboge sent by Mrs Colonel Walker : 
Resin, 70.2; Arabin, 19.6; Fibre of wood and bark, 5.6; Moisture^ 4.6: 
Ceylon gamboffe, adhering to a specimen of the bark sent by Mr Bavid An- 
derson Blair : Resin, Ih.b ; Arabin, 18.3 ; Cerasin, 0.7 ; Moisture, 4.8 ;sk99.3. 

Hie proportion of the gum to the resin varied somewhat in each 
rariety, but never differed more than 2 per cent, from the means 
given flJbove. 

The author added, that he had found the resin to be the active 
principle of gamboge. 

He inferred from the composition of the different kinds of gam- 
boge, and other circumstances detailed in his paper, that the cake 
gamboge of Siam is not entirely a natural production, but a manu- 
factured article: that Ceylon gamboge, if freed from incidental 
fibrous matter, corresponds almost exactly with Siam gamboge : 
that, therefore, they are probably produced by the same plant: 
that Ceylon gamboge possesses precisely the same medicinu pro- 
perties : and that this variety, if more carefully collected, may, in 
all probability, be applied with equal advantage to every economi- 
cal purpose which is at present served by the finest pipe gamboge 
of Siam. 
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(^Continued from vol. xx. p. 423.) 

1836, March 12 — Robert Jameson, Esq. P. in the Chair. The 
Secretary read Mr Richard PamelFs account of the occurrence of 
the White-bait, Clupea alba, in the Frith of Forth, in considerable 
abundance ; and also his description of the Sprat or Garvey-herring, 
C sprattus. 

March 26. — David Falconar, Esq. formerly V. P. in the Chair. 

The Secretary read an account of the Tadpole fish, Raniceps tri' 
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fwcatus, and of the Sea-annil, Cyclopleris liparis, observed by Un £ 
ID the Frith of Forth, and specimeus of both were exhibited. Mr 
Wilaoii, for the Secretary, then read Remarks on the Vitality of 
the Toad, communicated by the Rev. Edward Stanley of Alderley 
Rectory. 

Dr Thomas Ailken gave an account of the anatomy of a specimen 
of the Ursine Sloth, Ursus labiatm, which died a short time ago 
in a travelling menagerie, while at Edinburgh, demonstrating the 
peculiarities of the organs of respiration and digestjon. The 
staffed specimen of the animal was also exhtbited. 

Professor Jameson exhibited a series of birds from Northern 
India, collected by Mr Hamilton Stirling, which, he remarked, was 
remarkably interesting, as presenting many species which were not 
known to exist in that quarter. Mr William Jameson pointed 
ont several of these ; of the rapauioas order he noticed the Mil< 
vus govinda, and Accipiter dukhunensis, the former of which 
was considci'ed to be probably the young of the Faico Chee1a> 
With regard to the geographic distribution of the genus Milvas, 
it was stated, that it occurs in all the different continents of the 
Old World and New Holland, bat that it has not as yet been de- 
tected in the New World, its place heing there supplied by the ge- 
nus Nanclems. Specimens of the Gypaetos barbatus were again laid 
before the Society, Professor Jameson having many years agoexhibit- 
ed this bird sent from Northern India by Lieutenant Tytler (which, 
since that time, has been discovered by other travellers), for the 
purpose of pointing it ont under the form of the Vultur Niger, it 
in the young state being considered as a distinct species, and de- 
scribed under this name ; and also for the purpose of shewing that 
it from the nest upwards, undergoes the same changes as the Euro- 
pean species, a character, before all others, marking them to be one 
and the same species. In regard to British birds in general, in 
connection with Indian ornithology, >[r Jameson stated, that mora 
than one-third of them occur in India, either identical with, or under- 
going certain slight modifications in the colour of the plumage, size, 
&c, characters which,if their habits and manners are the same, would 
lead him to consider them rather as marked varieties than as new 
species. To the diurnal rapacious birds Mr Jameson particularly 
directed the attention of the Society, and stated, that of the 18 
diurnal birds of prey found in this island, the following striking^ 
distribution was presented, viz. In common with Europe 3 ; Europe 
and Asia 2 ; Europe, Asia, and New Holland, 1 ; Enrobe, Aava. 

^^B-VOL. XXI. NO. XLI. — JULY IS36. 1. ^^ 
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MniA, nail Ncn- Hutluod :S ; £urope Asia, and Nertb America, 5 ; 
if, linw«r«r, tiic Ciiciu cineraceus exitte in Nwlh Anieiica, which 
ll not at bII improbable, we will have 6 ; £uiopc, Asia, aod Sontli 
America, I i Europe and Nertb America 3. To these concluiioiu, 
Mr Jameson remarked, he had come, principally from an examiuo- 
tkm of the p w g wfi wt cdleetiou in the Miueum of the UniTereity 
of Kdinburgh. After some other general obscrvatioiu oa the kleit- 
tity of particular spedei of rapacious birds, iu which it wsa stated, 
tint the Faloo cberrug of Gray, ii! the fenuile of the Falco islandlcDs; 
the Circus pallidiia,^ykeB, the young male of the Circus cyanens; the 
£trcne rariegatus, the Circus rafu£, &c.; IVfr Jameaan exhibited ^e- 
emensof the Gailusbaukiva in its rariousstages,aiidreinarked, that 
it is probably one of the originals of the domestic fowl, which seeou 
to have originattxl not from oue, but jroui many species; Bucco gran- 
dls; Phasianns allw-cri status in its various stages; Parus (Leiotbrix) 
Inrcatus, Teiomlnck ; Cinclus Pallasii, Temmiuck. With regard to 
Ae characters assigned to the genus LeiothiixbySwuuson, of which 
the Parus furcatus is tlie type, and which has been Justly separated 
from the true Pariadie, some observations were made, shewing that 
several of these are quite in^plicable to tlie type of the'genns. 
Id exbilitiog the CLndus Pallasii, Mr Jameson remarked, Cliat the 
geuus was confined for many years to but oue species, the exist- 
ence of the I'alla^ dipper being called in question, and that not 
fouod out of Europe. Now, however, we Iiave diree, and probably 
K fourth (a bird existing in tlie collection of the University of Edia- 
burgh, which may he placed in thix genus, w rather fonns a conneot- 
iag link between tite genus Cinclus and that of Pitta), some of which 
■re found in all the great contincnbi of tlie world, with the excep- 
tion of New Holland. That tbe Cinclus Pallasii is the same as the 
Cinclus Americanus, an opinion advocated by L. Bonaparte, can 
snly be maintained by those who have net hud an opportunity of 
•onparing iLe two species, being very apt to be misled by tbe 
meagre description of the formcrby Temmiuck; one character alone, 
distinguishes tbe two species, vis, the Pallas Dipper is more than a 
third larger than the American ; moreover, the latter never as- 
sumes the colour of tbe former, at least Mr Jameson was unable 
to detect, in a series of spetumeos of the Cinclus Americanus, in tbe 
Museum of the University of Edinburgh, tbe slightest approach 
to the tinge of colour assumed by the Pallas Dipper. A specimen 
of Wryneck (Yunx torquilla) was exhibited, wliich was killed m 
Feliruary lart in Fifeshire. 
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Mr Stirling being about to return to India, was elected a cor- 
responding member of the Society. The meeting authorized the 
piirehase of a complete coloured copy of the " Zoological Journal," 
for the-Society's librai-y. 

April 16. — Dr K. K, Greviu-e, formerly V. P. in the Chair. 
A notice waa read on the dulomization of the marble limestones of 
Skye, with analyses of the some, shewing their magnesian character. 
The author also stated his views in regard to the geognostical rela- 
tion of the Plutonian rocks of Skye, which he referred to the por- 
phyry and trap formations. He noticed, besides, the rock of St 
Kilda and tho granite of Arran, both of which eicbibit several flf 
Ae characters of the porphyry neries, and may probably, in a 
geognostical sense, be considered porphyries rather than granites. 
Tile blunders in observation, and the wholesale appropriation to 
himself of the geology of Scotland (in despite of all tlie published 
and unpublished accounts of Scottish, English, and German geolo- 
gists,) by Dr MucCnIlocb, were noticed ; and it was remarked by 
serenil members, that a better spirit was now generally abroad, and 
that few wore disposed to follow in the path of the author of the 
Geology of the Hebrides. 

Mr Torrie, Assistant Secretary, read a oommunication from Ed- 
ward Hamilton Stirling, Ksq. on the Calaite or Mineral Turqnois 
Mines of Nishapur in Persia. 

Jamea Robertson, Esq., Mining Engineer (who i« appointed by 
the gavemmeot at Teheran to conduct mining operations in Persia) 
was elected a corresponding member. 

ApritOO. — Robert Jabieson, Esq. President, in the Chair. Mr 
Torrie read a letter from M. de Moligny, dated Bcsan^on, 8th 
September 1835, giving an account of a tremendous fall of the 
laosntain called the Dent dn Midi. It was therein stated, that » 
space of about two square leagues, extending from the base of tbe 
monntaiu to the Rhone was covered by the debris, in some cases 
to the depth of ten or twelve feet. 

Professor Jameson took noticeof a shower of hail which b&d occur- 
red immediately before the time of meeting this day, mentioning that 
he and several other members of the Society bad examined the hail- 
stones, and ascertained that they were crystallized in tho form of dou- 
ble six-sided pyramids, and at the same time of larger size than usual. 

The Society adjourned till Nevembn next. 
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]^oceeetitig3 of the Sociely for the EncouragemeiU of the IJsef^ 
Arts in Scotland. 

■ The Society for the Encouragement of the Useful Arts met 
intlie Royal Institution, od Wednesday the 9th >brch 1836^'' 
»t 8 o'clock P.M. Mr Professor FoaBES, Vice-President, n^^ 
the Chair. * 

The following Communications were laid before the Society :-»■ 

1. Suggestions as to the probable good effects of employinr' 
CBOutcbuuc in solution in the ronnufacture of Ropes ; and for brosb 
lag over the standing rigging, sails, &c, of ships. By Mr Thomal' 
Johaiton, 137 George Street, Glasgow. ^ 

2. Lutter from the Secretary of the Manchester Mechanics' 1*^^ 
stitntion regarding copy of tlie Society's Proceedings ; and sending, 
a copy of Lord Brougham's Address tu the members of that Insti^^ ' 
tntioDOn 21st July 1835. 

3. Suggestion of a new experiment whereby the Rotation of tha^ 
Garth may bo demonstrated. By Edward Sang, Kaq- Vicc-Pre 
Soc. of ArtH. 

4. Embossed Maps for the Blind ; and specimena of PHntt 
Music for their use, npon a new principle of Notation, applici^h 
to Music in general ; with Observations. By Mr James Ciall job. ■ 
24 Niddry Street, Edinburgh. „ 

5. Observations uu the Dublin and Kingston Railway. Bf- 
David Stevenson, Esq: 1 BaKtcr's Place, resident engineer for 
Gran ton Harlwur. 

6. Report by Mr Patterson of the Fire-engine Establishment oa' 
Mr Adam Hope's new Nose-pipe for Fire-engines, was read and ap*. 
proved of. 

fr, 7. The committee on Mr Macpherson's bath-heater gave in their 
report, which was read and approved of. 

8. The Report of the Prize Committee, containing the List of' 
Prizes offered by the Society for Session 1836-7, was read, auiLi 
printed lists of the prizes distributed. .^ 

9. The Report of the Prize Committee awarding the Prizes for, 
Session 1834-5 was read, and the prizes were delivered to the 
successful candidates by the Vice-President, with appropriate ad- 
dresses, in the order of tliat Report, which is as follows : — 

(1.) To Mr D. Landale mining-engineer, Wemyss, Fifeshire — 
for his Method of carrying Low-pressure Steam to the distance of 
193 yards, to work a steam-engine for draining a coal-mine ; read 
22dApril 1B35. The Society's Gold Medal, value Fifteen Sovereigns' 

(2.) To Mr William Meikle, Townend, Strathaven, Lanarkshii«^ 
— for his New Reed Instrument, called the " Caledonica," and for 
his improved Oboe and Bnssoou ; exhibited and described 2Sth Ja- 
nuary IBSS. — The prize " for the heat set of experiments on any 
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brancb of Practical MechanicB," being the Society's Gold Medal, 
value Ten Sovereigns, 

(3.) To Mr Kobert Muir (of Muir, Gowana, and Co. printers), 
42 Argyle Street, GInsgow — for his commuiiication " On the best 
Compoaition fur Rollers employed in applying the Ink to the Types 
in Letterpress Printing, es penally with a view to preserve their 
adhesive and elastic properties in as uniform a condition as possible 
during damp and other variable states of the atmosphere ;" read, 
uid specimen roller exhibited for trial, Ilth March 1635. — The 
Society*!) Silver Medal, value Ten Sovereigns. 

(4.) To Mr John Weir, venetian-blind maker, 35 Gordon Street 
Glasgow — for bis new and improved method of Raising and Lower- 
ing the Venetian-Blind ; and for his improved Pincers for drawing 

Nails; exhibited and described 25th March 1S35 The Society's 

Silver Medal, value Five Sovereigns, 

(5.) To Mr David Kemp, smith, Fox's Lane, Leitli — for the in- 
genuity displayed by him in his Latcb-Lock of a new censlrucUon 
—and his Chest or Desk-lock; exhibited lOth December 1B34. — 
The Society's Silver Medal, valne Five Sovereigns. 

(6.) To J. Stewart Hepburn, Esq. of Colquhakte, CrietF— for his 
essay on the causes of Obstructions in Water Pipes and Syphons 
by disengaged air ; and the construction of an Air Extractor for 
removing them ; rend, and model and drawings exhibited 3th Feb- 
ruary 1834. — The Society's First Honorary Medal. 

(7.) To David Ste?enson, Esq. 1 Baxter's Place, Edinburgh, re- 
sident engineer for Granton Harbour — for his Observations on 
the Manchester and Liverpool Railway ; read, and illustrative 
drawings exhibited, 25ih February 1^35. — The Society's Second 
Honorary Medal. 

(8.) To George Martin, Esq. 108 George Street, Edinburgh — for 
his Remarks on the Glasgow and Garnkirk Railway ; with illustra- 
tire sketches ; read, and exhibited 22d April 1834. — The Society's 
Third Honorary Medal. 

(9.) To Mr James Dowie, boot and shoemaker in ordinary to the 
King, 57 Frederick Street, EMinbiirgb, M.S.A. — for his notice of 
an improved form of Boots and Shoes ndapted to the comfort of 
the wearer ; read, and specimens exhibited, 20th May 1 885. — The 
Society's Fourth Honorary Medal. 

The Committee reported that there had been no competition 
foi the following pi'.zes : — 

1st Prise (Keith Medal) of . . 20 Sovereigns, 
ad — of ... . 8 — 

sih H } Lithographic Prize, j "'^ ^\ _ 
6th — of 10 _ 

March SO. — Edward Sang, Esq. Vice-President in the chair. 
The following communications were laid before the Society ; 

(I,} Description and Drawing ofaWind-Safe for Grain and Hay 
g',acks. By Mr Thomas Johnstone, 137 George Street, Glasgow. 
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L,' (S.) Descriplion of a Pbn by wliichthe Blind may be tau^ M I 
\ write a common Current Hand, as simtll and as elegant ia its furmi 
^iliiBl ^enernliy used by tbose wbo lee. By Mr James Gall jun, 
printer, Edinburgh, M.8.A. 
(3.) Description of a New Systemof Arithmetical and Geometrictl ' 
& VvtAtioti for tbe Blind, in which no Apparatus is I'equired farther 
Chan Commoa Fids and a Cushion (or uiy thing into which tbt 
pins may be thrust, such as a soft Chair, or k bed), in order to pfl^ 
fonn the longest and moat difficult calcitlatioos in Arithmetic and [ 
Algebia, — and in Geometrical Problems tbe same are necessarj^ . 
with the addition of a pair of ^Vooden Compasses, one leg of wbiiJi 
is a straight edge, and the otiier a Hcale for meaaurement. By tb 
same. 

(4.) Rotnorks on Pointing Naval Ordnance ; and Sn^estion oft 1 
new method of ascertaining the precise moment when a Gnn «e- | 
rires at hotixontal position. By T. B. College, Pust-olfice, Bdiii' 

(5.) Donation. — On the manner in which Friction affects tbenu^ 
tions of Time keepers. By Edward Sang, Esq. teacher of mathe- 
maticg, Edinburgh, M.S.A. &c., July 1835. From tlie Author. , 

(6.) The Committee on an Alphabet and mode of Printing forth* 
we of the BHnd, reported progress. 
. (7.) The Committee ou Mr Maegregor's Sscapcment reported. 
I The following Candidates were admitted as ordinary memberg, , 

1. Mr Jnmes Mackay, Goldimilb, 24. Forth Street ; 2. J. Sten-art I 
Hepboni, Esq. nl Colqufaslxie, bj Crieft'; 1 Mr Alexiader Stewart, 

paialer, 88 Fnnce's Street. 

Ajn^il 13 — -Mungo Ponton, Esq. Councillor, in the GbAir. The I 
following communications were laid before tlie Swiiety :— 

(1.) On a Systematic Method of Measuiing Snrlace and Solidit]^ 1 
By Mr John Sang, land-surveyor, Kircjiidy, ,' 

(3.) Description and Drawing of a Simple plan for enabling Blind 
per«uns to coiumimitale in Writing with their seeing Frieods. By ■ 
Mr John St Clair, teacher of music, Monteitb's Close, 61 High J 
Street, Edinburgh, The Writing-Board was eshibited. ■ \ 

(3.) On the Use of Steam in the Econootixing of FueL By Am i 
drew Fyfe, Esq. M.D., M.S.A. 

I (4.) Notice ofa New Pocket Box Circle, for making Observation* 
at Sea or on Land. By William Galbraith, Esq. teacher of raa- 
tfaematiesr Fdinbm^h, IVtS.A. — The Instrument was exhibited. I 

(6.) Noticeof an ImproTement in the Construction of Wollaaton's I 
Goniometer. By Edward Sang, Esq. teacher erf mathematici, I 
Edinburgh, Vice-Pres. Soc, Arts. — The Apparatus was exhibited. 

The following candidates were admitted as Ordinary Member^ J 

TIS, 1 

liwicli, Eio. S7 Albany Street ; S. Jamea Grabm^ J 
r^tn-m Mut:u.\^\.u*-a, S Butlauil SquHcej 3. Jolm Tbomiu " ~ 

professor ormusic, 32 ILcyal Circus. 
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April 21. — Edward Sang, Esq. Vice-Pres., in the Cliw. The 
following communications were laid before the Sotiely ; — 

(1.) I^awing aud Description of a M»chui« for cHttitig MortiveB 
in Juinorwork, &c. By Mr J. Kirktrood junior, wright, Glasgow. 
A specitBCQ of the work was exhibited. 

(2.) Description and Drawing of a New Method of raising and 
lowering a Slide'Resl, by means of Inclined Planes mored with 
ScrewB. By Mr James Bell, phiInBophii;al instrument maker, 54 
Senth Bridge Street, Ediaburgh. Communicated by Mr Alexander 
Br^CMt, ]M.S.A_Tbe Tool was exhibited. 

(3.) Six Specimens of Lithographic Printlng,fromTianaferDi-aw- 
iugs, in competition for the 2d Prize for 1835-6. — As also. Three 
Specimeaa of Lithography executed entirely with the Pen, hot too 
^lall for competition for the above Prize. By Messrs Maolure and 
Miwdoaald, lithographers, 160 Trongate, Glasgow. 
" (4.) Twelve Specimens of Lithographic Printing, chiefly from 
Transfer Drawings. By Mr Samuel Leith, lithographer, late of 
Banff, now of Leith and Smith, lithographers, Hanover SUeet, Edin- 
burgh. 

(5.) On a Fire-Engine for Ships. By T. Borthwi»di, Esq. 1 
Bronghton Place, Edinburgh. 

(^6.) On the Construction of a High Pressure Steam-wheel. By 
the eaine. 

(7.) A new System of Short-hand VVritir^. By Mr J. Kerr, 
teacher of stenography, and land-snrveyor, 63 South Bridge, 
Edifihurgh. — Sitecimens in iUustration, and for comparison with 
other systems now in use, were exhibited. 

Mr John Sang, land-surveyor, Kirkcnldy, was admitted as an OrcJiuary 
Jloinber. 

The President then took occasion to ejcpress his own regret, and 
that of the Society generaHy, that no competitors had appeared for 
the other and particularly the lithographic prizes offered last session. 
He stated, that the Society have no wish to store up tlie funds 
committed to their charge, but that it is tBeir anxious desire to af- 
ford every encourageWbnt to competitors ; in proof of which he 
alhlded to the greater liberality of tile offer for next session. The 
adjudgment of the prizes he also stated to be free of every ohjec- 
tioni They are awarded, in' fact, by a committee appointed for 
that especial purpose after all the communications on which thsy 
are to decide have been submitted' to the Society ; and the appoint- 
ment of that committee is by the Society at large, and not merdy 
by the Council ; so that candidates may rely on an impartial cotisi- 
deration of the merits of tlieir inventions. 

The Cbmtnittee proposed that, while thanks were doe to all 
those gentlemen who had sent them communications, the special 
thanks of the Society should be given to the following gentlemen 
for their valuable communications, viz. — 

1. ToMr Professor Forbes, Edinburgh, F.R.SS.L. & E Vice- 
Premdeitt Soc. Art^ — for his communication on the application of 
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the ComprcsBibility of Water to pracUcaJ purposei ; read 22(1 
April 1835. 

2. To the Rev. Edward Craig, A.M. Oxoii. Counsellor Soc. Arts 
—fur his notice uf arrangement? for Measuring the Angles of Cry^ 
tall viewed under a high niagnil'ying power; read and exhibited 
20th May 1835. 

3. To Mr John Dnnn, optician, SO Hanover Street, Edinbargh) 
Curator Soc. Arts — for his new Klinometer, which serves as a por- 
table survey in|; instrument, or Theodolite; exhibited 2Sd April 1835. 

4. To Mr James Edgar jiin. 6 Newington Place, Edinburgh — 
for hid model and description of h method of constructing Wuodea 
and other Bridges ; read and exhibited llth February 1B33. 

5. To Mr John Adie. optioiaii, 58 Prince's Street, Edinbnrgh— 
for his notice of a. new method of Cutting, Drilling, and Working 
Glass, Porrelain, &c., by means of Turpentine ; communicated to 
him in London. 

The following gentlemen were admitted as ordinary members, 

I. Mr James Gall jun., printer, 24 Niddry Streeli 2. Mr William Gal- 

bralth, teacher of inalhematica, 54 South Bridge ; 3. Mr Walter 

Sibliald, ironinonKer, fl Meadow Placet 4. John it. Skinner, Esq., 

W.S., S HoKbur^ Place, 

May 25. — Mr Professor Forbes, Vice-Pres. in the chair. Tha 

following communications were laid before the Society: — 

1. A new Anemometer, by which the most minute chang'es in 
the force or velocity of the wind, or current of air, may be mea- 
sored. Invented and constrnctcd by Mr R. Adie, optician, Liver- 
pool. Communicated and described by Mr John Adie, optician, 
Edinburgh. 

2. On the Construction of a Fluid Engine, acting by Atmos- 
pheric Pressure. By Mr T. Borthwick, 1 Broughton Place, Edin- 

3. On the EfFect of Atmospheric Pressure on the Steam-Engiue, 
as usually constructed. By the same. 

4. On condensing by contact. By the same. 

5. On Substitutes fur Paddle- Wheels in Steam-Boats for Canal 
Navigation. By the same. 

The following Reports of Committees were read and approved 
»rf, viz.— 

6. On Smith's Instrument for Cutting Coats. 

7. On Gall's Maps for the Blind. 

A On Gall's New Notation for Music. 
9. On Gall's Plan of Teaching the Blind to Write. 
. 10. On Gall's New System of Arithmetical and Geometrical 
Notation for the Blind. 

11. On St Clair's Writing Board for the Blind. 

12. On Dr FyfFes Use of Steam in economizing Fuel. " 

13. On Mr Galbraith's Pocket Box Circle. 

14. On Mr Sang*B Improvement in tlie construction of Wollaston's- 
Goniometer. 
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' 15. On Kir-ktrood's Morticing Machine. 

16. On Bell's Metliod of raising; and lowering a Slide-Rest. 

17. On WhiteUw's additions to tlie Tnrniug Lathe in slow 
torning. 

18. Professor Forbes pointed out to the Society the probably 
extreme practical importance of a most extraordinary fact in op- 
tics communicated lately to the Institute by M. Caucliy. He was 
led to anticipate by theory, and veriGed it experimentally, that 
near the limit of total reflection in a prism retraction takes place, 
with a vast increase of intensity of the incident ray of light. If this 
be confirmed (and the proof \s easy, though Mr F. has not had leisare 
to put it to the test), the most nstonisliing results, the Vice-Presi- 
dent pointed out, would ensue ; since light, however trifling, may 
be magnified indefinitely. 



SCIENTIFIC INTELLIGENCE. 

METEtlROt-OGy. 

1. Shower of Falling Stars in Russia, on the night between 
the 12(4 and 13(/* November 1832.—- The following extractof a 
letter from Monsieur le Comle de Suchtein to Monsieur Feo- 
dorou, was communicated to ihe "Royal Academy of Sciences" at 
Paris, in which mention is made of numerous meteors which were 
seen in the neighbourhood of Orenburg, in the night between the 
12th and 13th November 1832. "In the night between the 12th 
•ind 13th November 1832, between three and four o'clock in the 
morning, the weather, being calm and serene, and the thermo- 
meter being at 55° of Fahr,, the heavens appeared to be be- 
spangled by a great number of meteors, which described a great 
arch in the direction of from north-ea5t to south-west. They 
hurst like rockets, inlo innumerable small stars, without producing 
the slightest noise, and left in the sky, what was long of disap- 
pearing, a luminous band, having all the various colours of the 
rainbow. The light of the moon, which was then in her last 
quarler, obscured this appearance. It sometimes seemed as 
if the heavens were cleft asunder, and in the opening, there 
appeared long brilliant bands of a white colour. At other times 
flushes of lightning rapidly traversed the vault of heaven, 
eclipsing the light of the stars, and causing these long luminous 
bands of varied colours to appear. These phenomena continued 
to succeed each other without occasioning the slightest percep- 
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lie noise. Thoy were in their greatest sf^ndonr between five ' 
sis o'clock in the morning, and continued without Inlerrap- 
lill sunrise. They were observed principally by the sen- 
tinels and by the officers, when grnng their rounds ; also by the 
ecclesiastics, and by the subordinates, in the cathedral, and by 
many other persons. Monsieur MHordou, the principal priest 
of tlw cathedral, stated, in the account which he gave of this oc- 
currence, that the interior of tlic cathedral was sometimes sud- 
denly illuminated by the light of this brilliant phenomenon. Mon- 
sieur Itschitow, Lieutenant-Colonel of the Sd Battalion of the 
Line of Orenburg, also confirmed these statements in his K» 
port, which, as an additional ground of confidence, contained 
the accounts of the sentinels in the several positions in whidi 
they had been p435ted. During the same night, and almost at 
the same hour, a not less remarkable appearance was witnessed 
at Hitzkaja-Saschtschita, about seventy-five miles to the south 
of Orenburg. Two columns of a while colour rose from the 
horizon equidistant from the moon, which at the time had not 
risen far; about the middle of their height they appeared bril- 
liant and much curved. Several horizontal bands sprung from 
this ]xiint, the most brilliant of which extended towards the 
moon, in which they appeared to unite, so that in this way they 
appeared to form a great H. In the town of Ufa, the seat of 
the government of the same name, situated 380 miles to tlie 
north of Orenburg, a phenomenon similar to that which was 
observed at Hitzkaja-Saschtschita, was perceived, but, according 
to the accounts which have been given, it was not quite so bril- 
liant," 



2. Disengageme^it of Iri/lamtnabk Gas in ike Interior of | 
Coal Mines. — Monsieur Combes has presented a notice to the 
Royal Academy of Sciences at Paris, which may serve as a sequel 
to the remarks of Mr Buddie, an English engineer, upon the 
evolution of hydrogen gas in coal-mines. It seems quite cer- 
tain, as stated in this notice, that the evolution of carburetted 
hydrogen in coal-mines, has frequently a relation to the pres- 
sure exercised externally at the surface, so that there is no dis> 
engagement where the external pressure is considerable, andr 
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it becomes more and more abundant in proportion as ihia pres- 
sure Is dirainislied. Besides, the pressure under which the g»s 
commences to be evolved from the pores of the ooa], varies in 
different mines. It is sometimes scarcely superior to the common 
pressure of the atmosphere, as without doubt is the case in many 
of the mines in Northumberland, in which, according to Mr 
Buddie, the atmosphere becomes explosive when the barometer 
is low, whilst scarcely a trace of inflammable air is to be found 
when the barometer is very high. At other times, ii exceeds con- 
siderably the pressureof the atmosphere. Monsieur Combes states 
the following as a proof of this. We give the statement in his 
own words. " In the year 1830, 1 caused the shaft of acoal-pit 
at Latour, near Firmini, Department of the Loire, to be emptied 
of the water it contained. This j»t had for many years been 
abandoned, on account of the immense quantities of inflammable 
air which had been generated in the galleries, which had occa- 
sioned su many deplorable accidents, that the working could not 
be continued, on account of the imminent risk. The pit was 
330 feet deep at the place where It reached the roof of the gal- 
leries in the coal, and it was filled with water to within 65 feet 
of the surface. This free portion of the pit contained only at- 
mospheric air, without a single trace of carburetted hydrogen. 
When the water was pumped out to the depth of 193 feet from 
the surface, the roof of the galleries being still covered with wa- 
ter to the extent of 37 feet, the gas bi^n to be disengaged 
through the column of water still in the pit, with a noise such as 
a copious spring would have made by failing from the upper 
part of the shaft. After this event, the air in the pit continued 
to be in the highest degree explosive. One day two workmen 
incautiously descended into the pit to discover the spring, which 
they supposed issued from the upper part of the shaft ; they 
took a common lamp along with them, and when they had de- 
scended about 46 feet, their lamp set fire to the gas ; when, for- 
tunately enough, only the upper layer exploded. One of the 
workmen was severely scorched. When they had ascended to 
the surface, and a wisp of burning straw was thrown into the 
jat, a very great explosion was the immediate result. Thus, in 
this mine, the inflammable gas was evolved under a pressure at 
least equal to two atmospheres, and probably much more ; the 
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shaf\ wuB in fuct opened upon llie most elevated portion of the 
workings, and all the galleries communicating with it had a ra^ 
pid descent, following the inclination of the bed, which was at 
on angle of IS' or 20°. The escape of the gas through this 
depth of water continued without interruption, with the same 
intensity, during several months, I may add, that, after I 
had caused a horizontal floor of planks of fir to be constructed, 
and covered over with ^about six feet of stiff clay, well pressed 
down, and sunk to the bottom of the shaft, the gas escaped much 
more sparingly across the tissures of schistous rock, but still in 
very considerable quantities. In those beds which retain the 
hydrogen only under such great pressure, it is manifest that the 
quantity will vary to a very trifling extent, with the variations 
of the barometer. Nevertheless, in certain circumstances, the 
air in the mine is more charged with gas, as during the time of 
a storm, when the barometer is low, than in calm and fine wea- 
ther, with a dense atmosphere," In the work to which this no- 
tice is, as we have said, a kind of supplement, Mr Buddie, when 
treating of the explosion which took place on the 3d of August 
1830, in the coal-mine of Jarrow, points out two causes which 
are the cause of explosions in the coal-mines in the north of 
England ; 1*(, The numerous fissures and- rents in the encasing 
rock, which thus form cavities filled with gas, whence it issues 
in greater or less quantities, according as the pressure of the 
atmosphere is more or less; ^dly. Blind cavities in the coal- 
seam itself, or in the surrounding rock, whence the gas suddenly 
escapes, when the galleries reach and open them up. M. Combes 
confirms the existence of tins second cause of disengagement, 
from the occurrence of accidents which hai'e happened in French 
mines ; and, among others, by an explosion which happened on 
the 10th of April 1821, in the coal-mine of Ronchamp, in 
Haute-Saone, when twenty miners were killed, andsixteen most' 
severely injured. According to the reports of the engineers of 
the mine, inflammable gas had previously very rarely, and i 
very small quantities, manifested itself in this mine. A triflin 
disengagement had taken place in a try-work which was begun 
at the bottom of the pit of St Louis, close to a fault. In a re. 
port which M. Thirria gave in to the Director-General < 
bridges, roads, and mines, he remarks, " It was imagined I 
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the gas miglil be got rid of by means of a ventilator, which 
should propel it into a gallery of transport, in which the current 
of air was so strong, that it sometimes blew out the lamps of the 
workmen. The engineers supposed that the gas, instead of hav- 
ing been forced out of the mine by the current of air, was forced 
only into some old abandoned workings which were situated at 
the extremity of the gallery of transport, bcliind pillars and 
walls, and some rubbish ; and that it was there ignited, owing to 
the falling down of a part of the roof of this cavity, whereby a 
great quantity of the gas was suddenly expelled, or possibly 
owing to some of the workmen having taken a lamp into it. 
However this may be, the gas has begun to shew itself in the 
works, in the neighbourhood of the fault of the pits of St Louis ; 
and this circumstance recurring frequently in the mines, it be- 
comes important to recommend it to the peculiar attention of 
miners, and to point out to them the means of its prevention.'" 

3. Analysis of a Clay Ironstone,Jbrming a bed twelve inches 
thick, in the Coal Formation at IVardie, to the westward ofNeW' 
haven, near Edinburgh ; by Williavi Gregory, Esq. M. D. — 
No. l.from a depth of twenty fathoms and five feet, contains in the 
calcined state, as given to me in 100 parts, Matter insoluble in 
acid (sand), 19 6 ; Peroxide of iron, 72 5 ; Alumina (clay), 3 5; 
Lime (a trace), 00; Moisture and loss, 44; =: 100. — No. S. 
from a depth of twenty-six fathoms and four feet, contains in a 
calcined state in 100 parts, Insoluble matter, 37 8 ; Peroxide of 
iron, 56 4; Alumina, 25; Lime (a trace), 00; Moisture and 
loss, 3 3; = 100. — -No. 1 when calcined contains, therefore, 
about 50 per cent, of pure iron, calculated in the metallic state, 
and No. 2, 40 per cent, nearly. — No. 3, in its natural state con- 
tains in 100 parts, Insoluble matter, 19 3; Protoxide of 
45 9 ; Alumina, 1 5 ; Water and loss (a trace of lime) carbon, 
&:c. S3 3 = 100.— The metallic iron here is 32 2 per cent. ; the 
reason of tlie difference is, that by the calcination a quantity of 
water was expelled, so that in numbers one and teo, the quan- 
tity of iron is increased in proportion to the weight of the mine- 
ral analyzed. Ait the ores are remarkably good, and there can 
be no doubt that, with the addition of lime and other necessary 
fluxes, they will work admirably. I have scarcely seen any ores 
of the coalfield containing so much as 45 per cent, protoside; 
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and it is probable that N'os. 1 and S contain a good deal more 
than this. All, I liave no doubt, in the natural State contaia, 
as No. 3 does, Eomc carbonaceous matter, but the quantity of , 
this is not lai^e.' Dr Gregory adds, that the quality of the 
ironstone of \Vardie is not surpassed and scarcely equalled in 
any iron-work in Scotland. — Commuiucated by Captain BoswaU 
of WiudM. 

4. Volcanoa of Kamtsc!uitica.—Xa the second volume of Er- 
man's travels, which is soon to appear, the following heights of 
voicanos are given : The summit of the volcano of Eliutschewsk, 
4801 metres above ihe level of the sea; the summit of the vol- 
cano of Tolbatschinsk, 2534 metres ; the summit of the volcano 
uf Schiveloutsch, 3214> metres. Eliulscbewsk is the hi| 
point in the Peninsula of Knmtscliatka. The limit of perpetual 
snow is 1618 metres. 

5. Temperature oftiie Mines at the LeadhiUs and ofaome 
Springs oil tlic Rhine. — On occasion of a late visit to the district of 
Lcadhilis (says Professor Forbes, in a note to the editor), I sug- 
gested to my friend and former pupil, Mr Irving of Newton, the 
importance of determining the temperature of the springs in the 
bottom of Leadhill mines at this particular epoch ; the wra-kings 
ha\ ing been discontinued since the end of March, any supposed 
influence of animal heat aiid lights is avoided, and yet the pump- 
ing of the water has been regularly carried on. Mr Irving 
unmediately and zealously undertook the inquiry, and descend- 
ed to the deepest part of the mine on the iGth of May, and 
found the temperature of the water in the bottom to be 4fl°. 
This was at a depth of ninety-five fathoms below the Barrow 
Boad or entrance to the Susanna vein. A spring at the upper 
level had a temperature of 44°. The temperature of the air at 
seventy-five fathoms, where there was free circulation, was 53", 
and at about half that depth, also in a current, it was only 50°. 
The facts are therefore entirely in accordance with published 
observations on the increase of temperature with deptli, and are, 
I presume, the first of the kind made with care in Scotlancl. 



" Tlieironstnne of 'Wordit' is alaoiiitereatmg not only Qn account of tha- 
(oprolites it contains, but also from its liaving afforjed manj uew and n 
fossil fishes, discovered tliere by Lord Greenoct, of which descriptions and 
figures have been [lubliihed in Agaanz's great irork on fi>s9il Sshefi. 
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Mr Irving has promised to pursue these experiments, and I 
have procured for him some of the standard instruments espe- 
cially designed for this purpose furnished hy the British Asso- 
ciation. — In relation to an interesting class- of fads noticed ia 
M. BischofTs paper on the temperature of springs in the last 
number of your Journal, namely, that many springs have a 
mean lemperalure a few degrees above tJiat of the air at the 
place, I beg to add my testimony from observations made in 
the volcanic country of the Rhine. I am scarcely yet prepared 
from the testimony of my own observations to consider the fact 
to be so general as the German naturalist supposes. The fol- 
lowing extract from my journal will shew that in the particular 
cases in question I had arrived at the same conclusion, but Uiat 
I was disposed to attribute the effect to a local cause ; — " 'id 
August 1832. — Near the lower quarry [of Bell near Obermen- 
nig], and in the bottom of the valley, rises a very tine mineral 
spring, very similar in every respect to that of Tonistein [rtear 
I^aach]. It contains more iron, and the quantity of carbonic 
acid [gas] evolved is perfectly enormous. Both springs have 
their origin in nearly similar circumstances, namely, at a junc- 
tion of tufa with clayslate. Their temperature, it is remark- 
able, is almost the same, that of Tonistein being 55. "5, that of 
the present one (which is near Obermennig, and is called the 
Keaselbron, according to Hibbert) Sl-'S. Its height must be 
considerably above the otlier. Rising as these springs do from 
valleys of common clayslate merely filled up with accidental 
eruptions [of trass or volcanic mud], may we not conclude that 
the progress of secular refrigeration has not yet reduced the 
temperatures of the lower strata of the difficultly conducting 
mass of tufa to the mean temperature of the place, which these 
extremely copiotts springs certainly exceed by several degrees." 
6. Progressive Rise of a portiou of the bottom of the Msdi- 
lerrancan. — M. TJieodore Virlet lately addressed a note to the 
French Academy of Sciences, in which he directed the attention 
of geologists to the probability of the speedy appeai'ance of a 
new island in tlie Grecian Archipelago, in consequence of the 
progressive rise of a sunken solid rock (composed of trachytic 
obsidian ?) in the gulf of the volcano of Santorin. The follow- 
ing are the author's observations on this subject ; — *' Towarde 
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tite end of the last century, at tiic period when Olivier visited 
Sanlurin, the fishermen of the island asserted that the bottom of 
the sea liad recently risen considerably between the island of 
Little Kaimcni and the Port of Thcra; in fact the soundings 'J 
did not give a greater depth than fifteen to twenty fathoms, 1 
where formerly the bottom could not be reached. When Co- 
lonel Dory and the author visited the island in 18S9, they were 
able not only to confirm the truth of Olivier's statement, but 
also to ascertain, by various soundings, that the rise of the sub- 
marine land had continued, and that at the point indicated the 
depth was not more than four fathoms and a-half. In 1830 
the same observers made new soundings, which enabled them 
to determine the form and extent of the mass of rock, which in ' 
less than a year had been elevated half a fathom. It was found 
to extend 800 metres from east to west, anti 500 from north to 
south. The submarine surface augmented gradually to the 
north and west, from four to twenly-nine fathoms, while to the 
east and south this augmentation amounted to forty-five fa- 
thoms. Beyond this limit the soundings indicated in all direc- 
tion- a very great depth. I have lately been informed that Ad- 
miral Lalande, who, since 1830, has twice returned to Santorin, ^ 
ascertained that the rock still continues to rise ; and that, in 
September 1835, the date of his last visit, the depth of water 
amounted to only two fathoms, so that a sunken reef now exists 
whicJi it is dangerous for brigs to approach. If the rock conti- 
nues to rise at the satne rate, it may be calculated that, in 1840, 
it will form a new island, without, however, those catastrophes 
which this phenomenon seems to presage for the gulf of Santo- 
rin, being a necessary consequence of the epoch of its appearance 
at the surface of the water. Since the eruptions of 1707 and 
1712, which produced the new Eaimeni, volcanic phenomena 
have completely ceased in the gulf of Santorin, and the volca 
seems at the present day quite extinct. Nevertheless, the rise 
of a portion of its surface seems to demonstrate continual efforts , 
to make an eruption during fifty years; and that, whenever ; 
the resistance shall not be strong enough to offer a suflicient ob- , 
siacle, the volcano will again resume its activity." 

7. Remains of Quadrupeds in Ike Oolitic System of Hocka. — . 
lerto the only fossil remains of the mammalia known to ti 
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tttralists, older llian l)ie chalk formation, were those of a species 
of Opossum, or DJdelphis, found in the oolitic rocks of Stones* 
field. Some years ago, Hugi, professor at Soleure, discovered, 
in quarries in that part of the oohtic system named Portland 
Stone, remains of true quadrupeds. Very lately, these neglected 
observations of Hugi have, we are told, been confirmed and 
strengthened by additional discoveries in the same quarter, made 
by a Mr Gressy. He, in a communication to the Natural His- 
tory Society of Strasbourg, enumerates the following animal re- 
lics as having been found inclosed in undoubted beds of Portr 
land stone, along with remains of crocodiles, emys or freah-water 
turtles, 8tc., viz. bones of Paleotherium, the Anoplotherium gra- 
cile, of a kind of hedgehog, and a pachydermatous or ruminating 
animal, the size of a sheep. 

8. Temperature of the different Terliiiry Deposits at the 
Epoch vfUteir Formation, — M. Deahayes has communicated lo 
the French Academy of Sciences a notice on the determination 
of the temperature of the tertiary periods of Europe from the 
knowledge of the fossil shells tvliich these formations contain. 
The author commences by detailing rapidly some facts relative 
to the distribution of molhiscoua animals in proceeding from the 
north to the south, and principally from the North Cape to the 
Gulf of Guinea. " If" (says he) " we take as a whole the small 
number of species living in the north, we can divide them into 
two perfectly distinct categories : the one series peculiar lo the 
cold seas and never passing their limits ; and the other, includ- 
ing a smaller number, living also in the temperate seas of Ger- 
many, France, and England, wilh the species belonging to these 
seas, Inexaminbg the raoUusca of our temperate sea?, in which 
there exists a larger number of species than in the seas «f the 
north, it is easy to divide them into three series. In the first 
are included the species I have just indicated, those which ex- 
tend to the seas of the north ; the species of the second series 
extend to the southern seas ; and those of the third are pecuhar 
lo temperate seas. In the intertropical region similar pheno- 
mena present themselves. There we find a greater number of 
fipedes than in the two preceding regions ; and if some among 
them occur also in the temperate region, a large pro]»urtion are 
peculiar to tlie equatorial regions. These, then, are the general 
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facts, and we may already draw from them the general coofle^ 
queuce that each group of species represents the mean tempera- 
ture of each of these regions. But there are certain species of 
more local and others of more general occurrence. Thus, to 
give an example of the latter, the Bucdnum undatum is found 
from the North Cape to the Senegal, modified according to the 
temperature; and it is easy to distinguish the varieties peculiar 
to the three principal conditions of temperature. Other species, 
more sensible to the influences of temperature, are much more 
local, and they are precisely those which it is the most important 
to know. The following are some of them. The Bucdnum 
glaciaie and Cardium Groenlandicum do not extend beyond the 
polar circle, and are found in Norway and Greenland. The 
Terebratula pstttacea lives between the fifty-fifth and seventy- 
fifth degree. In my opinion these species and several others 
represent the mean temperature of the north of Norway. 
The Tellina Bcdtica^ Patella noachina, Natica dausa. Pa- 
tella testudinaiisy several species of the genus AetartCy and 
some other species, seem to me to represent the mean tempera- 
ture of the north of England, the south of Sweden, and Den- 
mark. In the English Channel, on the coasts of France and 
England, there exist several species peculiar to our.temperature, 
such as the Psammobia vespertinay Pecten irregvlarisy &c. The 
coasts of Spain and Portugal are less known than those of New 
Holland and North America. Among the large number of 
species known in the intertropical zonj, there are a great many 
which are peculiar to it, and which, accustomed to a high and 
little varying chmate, do not occur living in any other part of the 
surface of the globe ; they express then with fidelity the tempera^ 
ture of the seas in which they live. These facts relative to the 
coincidence of the temperature with the presence of certain 
species, necessarily preceded the remarks which I have to make 
regarding the temperature of the geological epochs of tertiary 
deposits. I ought to add that, in order to determine this inte- 
resting question, it was necessary to compare carefully all the 
known living species with all those found in the various tertiary 
formations of Europe. The following are the principal results 
obtained by the aid of this long investigation : — 1 . The tertiary 
formations of Europe do not contain a single species in common 
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with the subjacent secondary formations ; 2. The tertiary for- 
mations are the only ones containing fossil remains of species 
which live at the present day ; 3. The analogous species are 
more numerous in proportion as the formation is more modern, 
and reciprocally ; 4. Constant proportions (Sin 100, 19 in 100, 
SS in lOO), in the number of analo;;ous species, determine the 
age of the tertiary formations ; 5. The tertiary formations are 
in superposition, and not in parallelism, as was at first suppo- 
sed ; 6. The tertiary formations ought, according to their zoo- 
logical characters, to be divided into three groups. We shall 
now give the conclusions relative to the temperature of the three 
series of tertiary strata at t!ie epoch of their formation. The 
most superficial tertiary formations were deposited when the tem- 
perature of Europe was nearly similar to what it is at present. 
The proofs are the following : — The tertiary formations of this 
age in Norway, Sweden, Denmark, St Hospice near Nice. aad. of 
a part of Sicily, contain, in a fussil state, all the identical species 
of the corresponding sea?. These same formations of the Me- 
diterranean side of France, of Spain and Piedmont, of Italy, of 
Sicily, of the Morea, and ofBarbary (Algiers) contain agreat por- 
tion of the species which live in the Mediterranean, but contain 
also some whose analogues no longer exist, or are distributed in 
small quantity in the hot regions of the Atlantic Ocean and in 
the Indian Seas. These observations have induced me to be- 
lieve that the Mediterranean has experienced a slight depression 
of temperature, since the chain of the Atlas on the one side, and 
that of the Apennines on the other, assumed their present relief. 
During the second tertiary epoch, to which belong a great num- 
ber of small basins, scattered especially near the centre of Europe, 
the temperature has been very different from that which at pre- 
sent exists in these places. In fact, the species peculiar to 
the Senegal and the sea of Guinea, those which best represent 
the temperature of that part of the equatorial zone, are found 
in the fosMi slate in the beds of this second period. The tem- 
perature of the third period, at first a little more elevated than 
our own in the Mediterranean basin, has become similar to that 
which we experience ; in the north the species of the north are 
fossil; in the south the species of the south. Thus, since the 
commeDcement of the tertiary formations, the temperature has 
been constantly diminishing, passing in our <i\\ma.\g& S^omt. '^<fe 
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■equatorial to that of our owd day ; it is easy to detemune the 
d^erence. Natural philosophers, by resting on their beautiful 
theories of heat, have doubtless been able to suppose a priori 
the changes of temperature of which I have spoken ; it is, never- 
theless, curious to perceive their conjectures confirmed by a 
science for a long time neglected, and which no one thought of 
directing to this new object.*" 

HYDROGRAPHY. 

9* The Level qfihe Caspian much below thai of the Ocean. — 
In 1814, Messrs Engelhardt and Parrot attempted to determine, 
by means of the barometer, if, as was long ago supposed, the wa- 
ters of the Caspian Sea are less elevated than those of the Medi- 
terranean and the ocean. The mean of three determinations 
gave a difference in this respect of 98 metres. But subsequently 
M. Parrot having thrown some doubt on the result of these ob- 
servations, made in 1814, M. Erman has taken up the subject, 
and the following is the result of his investigations : Barometri- 
cal observations made for seven years at Kasan, compared with 
corresponding observations made during the same period at Dant* 
2ig9 give 81.8 metres as the height of the former town above 
the level of the Baltic. This result is confirmed by six years'* 
observations at Mitau. Hence, with the assistance of levelling, 
M. Erman concludes that the height of the junction of the Ka- 
sanka with the Volga, is only 8.8 metres above the Baltic. 
Thus, in order that there should be a coincidence between the 
levels of the Caspian and the Baltic, it would be necessary that, 
in the extent of 206 German miles between Easan and Astracan, 
the descent of the river should not be more than 8.8 metres, 
which seems inadmissible. The descent of the Volga from Tor- 
jok to Easan, in an extent of 165 miles, has been measured. 
Supposing that, in the remainder of its course, the river follows 
the same law, M. Erman has ascertained that the depression of 
the Caspian Sea, compared with the Baltic, would be eighty- 
four metres — a result which does not differ much from that 
(ninety-eight metres) obtained by Messrs Engelhardt and Parrot. 
10. Spring at the Summit of a Mountain, — M. Durieu, who 
lately made a scientific journey in the kingdom of the Asturias, 
mentions the following important fact in physical geography >— 
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' A beautiful spring flowa from the highest point of the peak 
of the SarranttTia. ; but, as this peak is not commanded by any 
neighbouring sumniit, we must necessarily suppose that the other 
branch of the syphon must be placed at a great distance to the 
east, to receive, on the flanks of the moimtains covered by per- 
petual snow, and having a much greater elevation, the water 
which issues from the extremity of the shorter branch, and which 
an extraordinary accident or a concealed natural cause, has 
forced to ascend to the top of a pointed peak." 



11. Fossil Ferns. — The following general conclusions re- 
garding the geological and geographical distribution of fossil 
ferns, are contained in a recent memoir by Professor Goppert. 
The beds of the coal formation contain the largest number of fossil 
ferns, viz. 182, while the muschelkalk, and the chalk and tertiary 
formations, contain the smallest number. The total number of 
these fossil vegetables at present known amounts to 253, of 
which ninety-two have been found in Silesia, twenty-nine id 
Bohemia, fifty-six in the other countries of Germany, forty-nine 
in France and Belgium, eighty-nine in Great Britain, three in 
Denmark and Sweden, one in Italy, eleven in North America, 
one in Holland, and four in the East Indies. The ferns that 
are the most widely distributed on the globe are the following : — 
AletJtopteris Serlii (in England, France, Silesia, Pennsylvania), 
Neitropieris angust'ifolia and N. abutifuiia {in England, Bohe- 
mia, Silesia, Pennsylvania), and JV. Lohsii (in England, France, 
Belgium, in tlie districts of the middle Rhine, in Bohemia, and 
Silesia). Most of the ferns of the Jura formation occur in Eng- 
land. The number of fossil ferns amounts nearly to a third of 
the total number (800) of fossil vegetables at present known. 
But it is very probable that we are acquainted with but a small 
portion of these fossils. Several genera of ferns belong exclu- 
sively to one or to two formations. Thus, the following occur 
ofily in the coal formation : — Gk'tckenites, Bnlant'ttes, Beinertia, 
Bocksckia, Danceites, Dlplaciies, Glockeria, Glossopleris, Stef- 
Jensia, WaodivardHes ; and the same formation contains also the 
most of the species of the genera A.ipleniies, Adiantiles, Aspi- 
dilrs, Alethopteris, Cheilantkites, Ct/atkeOes, Hemitel%te&^ KtM.- 
, Odonloptfris, Trichomanitei, atii Hymeiwplc9WA« & 
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The two genera Anomopteris and Scalopendriies are peculiar to 
the ffrh bigarrS. The genus Asterocarpas occurs in the coal 
formation, and also in the Keuper^ PachypUris only in the Jiira 
series, and most of the species of Acrosttchiks and Pclypodites 
in the same formation. Fossil ferns of all formations, without 
even excepting those of the chalk and the MdassCj present a 
striking resemblance to the tropical species of ferns, but none 
to those of temperate and cold climates. One of the principal 
conclusions to be drawn from the geological distribution of fossil 
ferns is, that each formation has particular species, which differ 
essentially from those of other formations. To this there are 
very few exceptions. Silesia is remarkable for its extremely rich 
fossil flora, for no less than ^30 species have already been found 
in that country. The fossil flora of England resembles greatly 
that of Silesia. Excepting the genus Stigmariay which is com- 
mon to the transition and the coal formations, no species has 
been found in two formations. Finally, it is remarkable that 
dicotyledons and junci occur both in the most ancient and in 
the most modern deposits, a fact which tends to prove that 
there is little foundation for the opinion that at the earliest 
epochs cellular plants only existed, afterwards monocotyledons, 
and then at a later period dicotyledons. 

ANTHROPOLOGY. 

12. Prospects of the Negro Population in South America^ 
and of the gradual extinction of the original inhabitants of 
the New World, — We behold (says the Foreign Quarterly) with 
a conviction which no arguments can weaken, with a vivid- 
ness of perception which no efforts of our own can soften, the 
certainty of an impending and tremendous conflict between 
the white and the negro, the coloured and the Indian popu- 
lation, the fearful nature of which it is as easy to foresee as it 
is awful to contemplate. Such is also the opinion of Dr Poep- 
pig, who, in his account of Chili, has the following observa- 
tions : — " No country in America enjoys, to such a degree 
as Chili, the advantages which a state derives from an homo- 
geneous population and the absence of castes. If this young 
republic rose more speedily than any of the others from the 
anarchy of the revolutionary struggle, and has attained a high 
degree of civilisation and order, with a rapidity of which there 
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IB no other example in this continent, it is chiefly indebted fur 
these advantages to the circumstance, that there are extremely 
few people of colour among its citizens. Those various transi- 
tions of one race into the other are here unknown, which stran- 
gers find it so difficult to distinguish, and which, in countries 
like Brazil, must lead, sooner qr later, to a dreadful war of ex- 
termination, and in Peru and Columbia will defer to a period 
indefinitely remote the establishment of general civilisation.* • • 
If it is a great evil for a state to have two very different races 
of men for its citizens, the disorder becomes general, and the 
most dangerous collisions ensue, when, by an unavoidable mix- 
ture, races arise which belong to neither parly, and in general 
inherit all the vices of their parents, but very rarely any of their 
virtues. If the population of Peru consisted of only Whites and 
Indians, the situation of the country would be less hope- 
less than it must now appear to every calm observer. Des- 
tined as they seem by Nature herself, to exist on the earth 
as a race, for a limited period only, the Indians, both in the 
north and the south of this vast Continent, in spite of all the 
measures which humanity dictates, are becoming extinct with 
equal rapidity, and in a few centuries will leave to the whites 
the undisputed possession of the country. With the Negroes 
the case is different ; they have foimd in America a country 
which is even more congenial to their nature than the land 
of their origin, so that their numbers are almost everywhere 
increasing in a manner calculated to excite the most serious 
alarm. In the same proportion as they multiply, and the white 
population is no longer recruited by frequent supplies from the 
Spanish peninsula, the people of colour likewise become more 
numerous. Hated by the dark mother, distrusted by the white 
father, they look on the former with contempt, on the latter 
with an aversion which circumstances only suppress, but which 
is insuperable, as it is founded on a high degree of innate pride. 
All measures suggested by experience and policy, if not to amal- 
gamate tiie heterogeneous elements of the population, yet to or- 
der them so that they might subsist together without collision, 
and contribute in common to the preservation of the machine of 
the state, have proved fruitless, • • • The iale revolutions have 
made no change in this respect. The hostility, the hatred, of the 
many coloured classes will continue acon&Xaut. d^e^ x.q'Cq&«&.> 
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vancement of the state, full of danger to the prosperity of the 
individual citizens, and perhaps the ground of the extinction of 
entire nations. The fate which must, sooner or later, befall 
the greater part of tropical America which is fiUed with negro 
slaves, which will deluge the fairest provinces of Brazil with 
Uood, and convert them into a desert, where the civilised white 
men will never again be able to establish himself, may not indeed 
afflict Peru and Columbia to the same extent ; but these coun- 
tries will always suffer from the evils resulting from the presence 
of an alien race. If such a country as the United States feels it- 
self checked and impeded by its proportionably less predomi- 
nant black population ; and.if there, where the wisdom and power 
of the government are supported by public spirit, remedial mea- 
sures are sought in vain ; how much greater must be the evil in 
countries like Peru, where the supine character of the whites 
favours incessant revolutions, where the temporary rulers are not 
distinguished either for prudence or real patriotism, and the in- 
finitely rude Negro possesses only brutal strength, which makes 
him doubly dangerous in such countries, where morality is at 
so low an ebb. He and his half descendant, the mulatto, joined 
the white Peruvian, to expel the Spaniards, but would soon turn 
against their former allies, were they not at present kept back by 
want of moral energy and education. But the Negro and the 
man of colour, far more energetic than the white Creole, will in 
time acquire knowledge, and a way of thinking that will .place 
them on a level with the whites, who do not advance in the same 
proportion so as to maintiun their superiority.^^ When we con- 
sider all these circumstances, when we see Buenos Ayres even 
now harassed by perpetual wars with the Indians, when we think 
of the frightful crimes that have already taken place at Para, we 
cannot but anticipate the consequences that must ensue if the 
Negroes should rise in a general insurrection, and be joined by 
the native Indians. We wonder at the blind infatuation of the 
Brazilians, who, in defiance of their own laws, still import 100,000 
new slaves every year from Africa, and we feel our minds de- 
pressed by the melancholy persuasion, that the future fate of, 
these fine. countries will prove even more tremendous than the 
awful denunciation which threatens to visit the sins of the fathers 
upon the children, even to the third and fourth generation. 
14> Historicdl and Statistical Researches on the Causes qfihe 
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Plague. By M. de Seguk Dupkyron. — M. de Segur Dupey- 
ron had already attempted to prove that tbe plague comes to 
Europe chiefly from Egypt. This proposition not having been 
generally admitted, he has thought it necessary to develop fur- 
ther this part of his researches. In examining the correspon- 
dence of the consuls preserved in the archives of theForeign OfBce, 
M. de Segur has found that two circumstances are indicated, 
which, in certain cases, may produce the plague in Egypt. 
These circumstances are, 1. Famine ; 2. Malignant Fevers. But 
famine in Egypt is generally caused by the too great or too small 
rise of the Nile. After a small inundation, little of the land 
having been irrigated, but a small portion can be sown ; and 
after a great overflow the waters require a long time to retire, 
and the seed-time passes before all ihe grain has been deposited 
in the earth. Hence M. de Segur has searched in Arabian 
authors for information regarding the height attained by the 
Nile, in the greatest possible number of overflowings, and he has 
inquired if, in the years corresponding to the too small and too 
great inundations, the plague has not existed somewhere. His 
investigations have been limited to the period comprist'd between 
the middle of the tenth centuiy, and the middle of the fifteenth, 
because the works which he has been able to consult, notice 
only the inundations during that epoch. Of fifty to fifty-five 
plagues that have occurred in Europe during these five cen- 
turies, forty coincide with the loo great or too small risings of 
the Nile. As the great work on Egypt contains a table of the 
heights of the river from 1 737 to 1 800, the author has been able 
to ascertain if in that number of years the plague occurred in 
the country after unfavourable inundations, and he has found 
that of fourteen plagues which took place during the period, 
thirteen coincide with the bad inundations which produce 
famine. After an examination of the correspondence of the 
consuls in Syria, and in the islands of the Archipelago, M. 
de Segur endeavours to prove, 1. That the plague prevailed in 
Syria and the Archipelago only after it had previously mani- 
fested itself in Egypt; 2. That the famine in Syria and the 
Archipelago has been followed only by malignant fevers, and 
never by the plague, unless when it existed in Egypt ; and he 
concludes, that ihe famine in Syria and the Islands of the Archi- 
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pelago may be regarded as the origin of the same maladies it 
produces everywhere ; but that in Egypt it gives rise to results 
which follow it in no other country, since it is almost always ac- 
companied by the plague. In conclusion, M. de Segur remarks, 
that in Egypt there is a particular cause which increases the 
malignant fever, so as to give it all the characters of the plague^ 
and .this cause exists only in that country. 

NEW PUBLICATIONS. 

1. The Physical and Intellectual Constitution of Man considered^ 
By Edward Merton, F. R. C. S., &c. London : Smith, Elder. 
& Company. 1836. 8yo, pp. 240. 

This agreeably written and interesting little volume we recom- 
mend to the particular notice of our readers. 

2. A Geological Sketch of the Tertiary Formation in the Provinces 
of Grenada and Murcia in Spain^ Sfc. By Brigadier Charles 
SiLVBRTOP. London : Longman & Rees, 8vo, pp. 236, with 
plates. 

Silvertop is one of that active and enterprising corps of military 
officers who of late years have devoted their time to the advance- 
ment of geology. Like Murchison, their geological chief, Silver- 
top is not a mere museum or closet, or society geologist, but an in- 
defatigable and successful labourer in the field, as is shewn by the 
interesting work now before us, which we doubt not will be prized 
by all true lovers of practical geology. 

3. Ascent to the Summit of Mont Blanc in 1834. By Martin Barry, 
M. D. F. R. S.E., Member of the Wernerian Society, &c. Black- 
wood & Sons, Edinburgh, 8vo, pp. 1 19, with plates. 1836. 

Of this successful ascent to the highest point of Europe some ac- 
count has already appeared in this Journal ; but the volume before 
us contains many valuable and interesting additional details, and also 
a luminous history of the observations of all preceding travellers 
who have reached or attempted to reach the summit of Mont Blanc. 

4. Tlie Earth ; its Physical Condition and most remarkable PhenO' 
mena. By W. M. Higgins, F. G. S., Lecturer on Natural Phi- 
losophy at Guy's Hospital. London : Orr & Smith. 1836. 
12mo, pp. 5 1 "2. 

This amusing and generally correct view of the physical history 
of our globe will take its place among the more esteemed of our 
popular works on this subject. 
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Several papers received will be noticed or inserted in next number of this 
Journal 
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n Scotland from \8th March to 16(A 
June 1836. 

1. To FnAMCis Bhewiv of Ihe Kent Road, in the county of Surrey, Esq- 
for " a eertiin new and improved proceas of tanning." — SealeJ at Ediniiurgh 
18th March ISSG. 

2. To JjiuEB MoBiaoN af Paisley, Nnrlli Britain, raauufacturer, for " im- 
provementa on tlie jacauard machine, and on what is called the ten box lay, 
and on the reading and atampinf; machines used io making ahawla and other 
figured work."— IBth March Ifl3«. 

3. To Luke Hebbert of Paternoster Row, in the city of London, civil- 
engineer, for " certain ioiprDTements in mills or machines for grinding and 
aifling farinaceoui and other substances." — 23d March 11136. 

4. To John Bbunton of West Bromwich, in the county of Stafford, en- 
gineer, for " certain inipriivementg in the construction of retorts for generat- 
ing gas for the purpose uf illumination.'' — SSth March ISIiG. 

6. To MitES EEnnr, of the office for Patents, Gfi Chancery I.ane, in the 
county of Middlesex, dvil-engineer and mechanical draftsman, far " a certain 
improvement, or certain improvements, in the system, ur mode, or method, of 
working engines for exerting mechanical power," communicated by a fo- 
reigner residing abroad — 6th April 1II3G. 

e. To Joseph Chessebohough Dter of Manrbester, in the connty of 
I^ncaster, machine-maker, and Jaaies Smith of Deanstone, in the county 
of Perth, cotton-spinner, for '■'certain iraprovemeuts in machinery used for 
winding upon spools, bobbins, or barrels, slivers or rovings of cotton wool, 
and other fibrous substalicesof the like nature." — 7th April 1836. 

7. To WitLiiM HiLE of Greenwich, in the county of Kent, late of Col- 
Chester, in the county of Essex, civil-engineer, for "' certain improvements 
on machinery applicable to veaaels prope&d by steam or other power, which 
improvements, or parts thereof, are applicable to other useliil purposes.'' — 
lltb April IB36. 

a To JoHK BiHKBv, late of High Town, but now of Upper tUwfolds 
both of Liveraedge near Leeds, in the county of York, card-maker, for " im- 
provements in machinery for making needles." — 1 1th April 1830. 

9. To Fbederick Chaplik of Bishop Storford. in the county of Herts, 
tanner, for " an improvement in tanning hides and skins of certain deiicrip- 
tions."— llthAprU 1836. 

10. To Chableb De Bebrue of Claphsm Rise, in the county of Surrey, 
engineer, for " certain imiirovemeuts in machinery used for spinning and 
doubling yam or thread, manufactured from cotton or other fibrous material." 
—nth April 1830, 

11. To Fbederick Edwabd Hawvet of the Horaely Iron-works, in the 
parish of Tipton, and cuunty of Staflord, mechanical dreftsman, and Jebe- 
MiAB Baowu of Tipton, in the same county, roll-turner, for "■ certain im. 
provements in tlie process and machinery for manufacturing metallic tubes, 
and also in the process or machinery for forging and rolling metal for other 
purposes." — 23ii April 183G, 

12. To William Maugham of Newport Street, Lamlieth, in the counj^ 
of Surrey, ohemist, for " certain improvements in the proiluction of chloride 
of lime, and certain other chemical substances." — 25th April 183a 

13. Tu TuoMis lliDowar Buihson of Great Bolton, in the county of 
Lancaster, bleacher, for " a certain improvement or improvements to facili- 
tate and expedite the bleaching of cotton, linens, and other vegetable Gbres." 
—35th April 11136. 

14. To Joseph Lidel of Aruudel Street, Ponton Square, 



of Middlesex, Professor of Mu) 



, for " certain improve 
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rommunieated by a foreigner residing abroad — 3Blh April I B3fi. 
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15. To Andrew Smith of Princess Street, in the parish of St Martin in 
the Fields, and county of Middlesex, engineer, for " certain improvemente in 
engines for exerting power for driving machinery, and for raising and lower- 
ing heavy bodies.**— 28th April 1836. 

16. To John Burn Smith of Salford, in the county of Lancaster, cotton, 
spinner, and John Smith of Halifax, in the county of York, dyer, for « a 
certain method or methods of tentering, stretching, or keeping out cloth to 
its width, made either of cotton, silk, wool, or of any other fibrous substances, 
by machinery."— 28th April 1836. 

17. To Robert Copland of Brunswick Crescent, Camberwell, in the 
county of Surrey, Esq., for '^ improvements upon patents already obtained 
by him for combinations of apparatus for saining power." — 6th May 1836. 

18. To William Preston of Sunnyside, in the county of Lancaster, ope- 
rative calico-printer, for ^ certain improvements in printing of calico and 
other fabrics.**— 10th May 1836. 

19. To Henry Sharpe of Broad Street Buildings, in the city of London, 
merchant, for '' improvements in sawing wood and other materials," commu- 
nicated by a foreigner residing abroad. — 10th May 1836. 

20. To James Cropper of the town and county of the town of Notting- 
ham, lace manufacturer, and Thomas Brown Milnes, of Lenton Works, m 
the county of Nottingham, bleacher, for <' certain improvements in machi- 
nery or apparatus for embroidering or ornamenting bobbin-nett, or lace or 
cloths, stuff, or other fabrics made from silk, cotton, wool, flax, or hemp,*' 
communicated by a foreigner residing abroad, and improvements made by 
themselves. — 10th May 1836. 

21. To Jacob Perkins of Fleet Street, in the city of London, engineer, 
for *' improvements in the apparatus and means for producing ice, and in cool- 
ing fluids."— 13th May 1836. 

22. To William Gossage of Stock Prior, in the county of Worcester, 
chemist, and Edward White Benson of Wichbold, in the same county, 
chemist, for '< an improvement or improvements in the process of making or 
manufacturing ceruse or white lead.** — 20th May 1 836. 

23. To Henry Adcock of Summer Hill Terrace, Birmingham, in th6 
county of Warwick, civil-engineer, for " certain improvements in the loading 
and unloading of ships, brigs, schooners, and other vessels, at docks and quays, 
and in streams and rivers, and for the more facile transit and stowing of mer- 
chandize taken from ships, brigs, schooners, and other vessels at docks and 
quays, with a view to abridge human labour and economise expenses.— 24th 
May 1836. 

24. To John Writing of Rodney Buildings Row, Kent Road, in the 
county of Surrey, Doctor of Medicine, for " an improvement or improve- 
ments in preparing certain farinaceous foods." 24th May 1836i 

25. To Samuel Draper of Basford, in the county of Nottingham, lace- 
maker, for " improvements in producing plain or ornamental weavings.** — 
24th May 1836. 

26. To George, Marquis of Tweeddale, for " an improved method of 
making tiles for draining, soles, house-tiles, and flat roofing tiles.** — 25th 
May 1 836. 

27. To Thomas Graba^e of Nantes, in the Kingdom of France, but now 
of Suffolk Place, Pall Mall, in the county of Middlesex, gentleman, for " cer- 
tain improvements in passing boats and other bodies from one level to ano- 

•4her."— 26th May 1836. 

28. To Jeremiah Horsfall and James Kenyon, both of Addingham, 
in the county of York, cotton spinners, for '* certain improvements in engines 
used for carding cotton, wool» and other flbrous substances.'* — 13th June 1836. 

29. To Francis Pettit Smith of Hendon, in the county of Middlesex, 
&rmer, " for an improved propeller for steam and other vessels." — 15th June 
1836. 

30. To George Holworthy Palmer, of the Canal Grove, Old Kent 
Road, civiKengineer, for " an improvement in the purification of inflamma- 
ble gases, and an apparatus by which the improvement is applied, such appa- 
ratus being also applicable to other useful purposes."— 16th June 1836. 
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Vokanos and Craters of Elevation. 
BucH. 



By Leopold Vok 



(our which I made in the autumn of 1834, with Pro- 
fessor Link and M. Elit; de Beaumont, and afterwards also with 
M. Dufrenoy, enabled iis lo determino more exactly some of 
those relations of elevaiion-cralcrB, of which I formerly treated 
in the Academy, seventeen years ago, and also in my work on 
the Canary Islands. 

Vokanos are the constant chimneys, the canals uniting the in- 
terior of the earth with the atmosphere, which spread around 
themselves the phenomena of eruption from craters that are of 
small extent, and are only once in operation. Craters of eleva- 
tion, on the contrary, are the remains of a great display of 
power from within, which can and actually has raised islands of 
several square miles in extent, to a considerable height. They are 
conical and very extensive circular enclosures (umgebnngen), with 
strata, which internally seem horizontal, but which on all sides 
dip to the exterior in a manlle-shaped manner. From such en- 
closures proceed no eruptive phenomena, there is no canal coii- 
necting them with the interior, and it is only rarely ihat we find 
in the vicinity or in the interior of such a crater traces of vol- 
canic activity still in operation. This difference seems to me 
more an observation than a hypothesis. It is the separation of 
NO. XI.Il. OCTOIIEK 18S6, o 
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appearances whose causes cannot be ascertained, ot even investi- 
gated without such a distinction. 

That from the middle of such an elevation^rater, whose ac- 
tion was only for a short period of time, a new cone should arise, 
generally of trachyte, which becomes a permanent volcano, and 
spreads its eruptive phenomena over a wide circle around it, is 
strikingly and pre-eminently exemplified by the Peak of Tene- 
riffe. 

But, as in many other volcanos, melted substances which flow 
in the form of streams of lava, are raised to the edge of the vol- 
canic crater ; it has been supposed to be a fundamental truth, 
that a mountain of this description must have been produced by 
means of such a rising up^ and the subsequent hardening c^ the 
flowing lava ; that thus, Vesuvius, even Etna, and many simi- 
lar mountains, have gradually been raised from a low level to 
their present height ; and the certainty that volcanic cones must 
have attained their present elevation by this process, has led 
some geologists to suppose and assert a similar gradual increase 
c^ height in the case of the enclosures of craters of elevation ; aL 
though sti'eams of lava never occur in elevation cratersL Our 
journey has afibrded us comjdete proof, tliat a vokanic conexun 
never be prodfJtced hy the continued building up of streams of 
lava, that its height can be increased only by the sudden eleva* 
tion of solid masses, and that the whole cones of Etnoj VesuviuSy 
Volcano^ and StromboK, owe their first elevation to a sudden 
projection above the surface. 

We have to thank the unceasing activity in observing of M. 
Elie de Beaumont, for the chief proof of this important feet, 
a proof which I may term truly striking, inasmuch as it direct^ 
ly seizes hold of the subject, and leaves so few difficulties un- 
explained. He has ascertained by the careful measurement of 
about thirty streams round Etna, and of a great many on 
Vesuvius, that a stream having an incKnation erf 6° or more can- 
not possibly form a continuous mass; it falls so rapidly that it 
can acquire only an inconsiderable thickness-— not amounting 
to more than a few feet. It is only when the inclination is 
not more than 3% that the mass can spread, and can accu- 
mulate to a considerable height. Now as the last third of 
Etna rises with an inclination of ^9"^ to 32% it is clear, that 
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when even a stream of lava flows from the great crater, which 
very rarely happens, it can produce very little effect cither 
to the increase or the external form of the mass. Even at 
ihe bottom of the Val di Bove, which is a great subsidence on. 
the declivity of the volcano, the inclination of the streams is 
still 8" or 9°, and hence their thickness is so inconsiderable 
that their course is recognised by their black colour, and not by 
their bank-like continuation. The form also of Etna is quite 
regular, rising up on all sides with a uniformly advancing 
line. The many, almost innumerable cones of eruption of the 
declivity and round the base, stand like warts on the vast 
colossus ; and the streams which flow from it so completely dis- 
appear at a short distance, that we must necessarily regard it as 
an absurdity to ascribe to them even the slightest influence in 
altering the form of the mountain. 

A few of Beaumont's determinations may shew the truth of 
the conclusion drawn ; The great stream of lava which in 1669 
destroyed many villages, and flowed past the walls of Catania to 
the sea, burst forth at the foot of the Monti Rossi, with an in- 
clination of 2° 58', and so proceeded eastwards from Moiile Pilieri. 
There, where the road from Nicotosi to Torre di Grifo crosses 
this stream, its medium inclination up towards its source is 3" iS', 
and down towards the sea 2" 34/. Near Catania, where the 
breadth of the stream is much less considerable, its inclination 
is S' or 6°, but soon diminishes towards the sea. The medium 
inclination of this rapid stream is therefore only from 2° to 3°. 
The lower part of the stream of lava which in 1832 threatened 
Bronte, has an inclination of 1" 51', and still presents to the eye 
a very distinct slope. The slightly elevated streams which de- 
scend very rapidly from the woods at ZafFarana have a medium 
inclination of G" 23'. From the base towards Jet Jieale where 
they form high banks, their inclination is Z" 13'. The highly 
inclined and broken up streams of lava between Randaxza and 
Lingua g-rossa vary from 4° to 4^". 

A stream which descends from the Piano Arenoso, under the 
summit of Etna, to the steep Vol di Bove, has an inclination of 
24", but then it has only marked its course by a narrow line of 
Very loosely cohering slag, like all other streams which descend 
from a similar iicighl, with so great an inclination. 



1 

I 

1 



19^ M. Von Buch on Volcanos and Craters of Ekvaiion, 

The same is the case on Vesuvius. The broad stream of lava 
which is crossed before the Hermifs Hill is reached, descends ; 
with an inclination of 3^ The streams of 1804 and*182^ which 
pass the hill of Camaldoli, from the Torre del Annunziata, have . 
an angle of not quite 4°. The last cone of Vesuvius, on the 
contrary, rises with an inclination of 28° to 30°. Very frequent- 
ly, much more so than in other volcanos, streams flow down this 
steep declivity. We look out for them, in order to ascend on 
their surface to the summit. But we never see them of great 
extent ; they hardly ever have a greater thickness than four feet, ' 
and at the edge of the crater their mass is like a ray on the 
slope. They pierce for themselves rapidly a deep, and narrow 
furrow in the loose materials, and cannot extend at all in breadth, i 
On the 12th August 1805, Humboldt, Gay-Lussac, and ray- 
self witnessed this phenomenon. We were standing at 9 o^clock 
in the evening on the balcony of a window in sight of Vesuvius. 
Suddenly a line of fire shot like lightning from the summit to 
the base, and remained fixed on the mountain like a burning 
thread. We proceeded rapidly in a boat to Torre del Greco ; 
but the stream had already obstructed the great road. After 
such a sights and after the experiments mentioned, we require 
no further arguments to convince us that mantle-shaped masses, 
or masses spreading out over a considerable space, cannot be 
streams of lava which have flowed on steep declivities ; and the 
observations of M. Elie de Beaumont give certainty to this 
conclusion. 

Even though the beds of which Vesuvius, Somma, Etna, and 
Stromboli are composed, were sent from the interior of the earth 
in a liquid state, yet they cannot have been originally formed in 
the condition in which we now find them, viz. as the surround- 
ing masses of a steep cone ; but must have acquired their present 
form from a cause acting on themselves, viz. the elevation round 
an axis, which axis was opened up in the form of a crater after 
the elevation. 

It is indeed very remarkable and striking, that this was not 
observed at the first glance of the Vesuvius of our day. Hamil- 
ton, it is true {Cainpi Phlegrei^ p. 63), makes the very well 
founded remark, that probably this volcano may have been first 
formed at the time of the earliest of all known eruptions, that 
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whicli destroyed Herculancutn and I'ompeii ; for the very accu- 
rate Strabo gives a description of llie mountain, whicli does not 
nt all correapdiid with its present form, or with that it presented 
at the time of any of the eruptions. He Bays : dempto verUce, 
ipii magna sui parte planus, totvs sterilis est. Geog. lib. v, — a 
mode of expression which cannot apply to a steep and sharp 
cone like our Vesuvius. 




Vermvius, nr Somma^ according to Stnio, 
Strabo would certainly not have omitted to mention the double 
hill ; Spartacus would not have pitched a camp for ten thousand 
gladiators in the small crater of the steep Vesuvius ; Pliny would 
not have forgotten to enumerate in his list of volcanos a moun- 
tain so like Stromboli as the present cone of Vesuvius, if it had 
been in existence. 




Somma and Veguvbu afier the lime of Pliny. 



Hamilton, however, was of opinion, that this cone had been 
gradually produced by the continued eruptions of ashes and lavas. 
Its height has, on the contrary, been constantly decreasing, and 
will go on diminishing. It is extremely probable that Vesuvius 
has become a true volcano by this elevation in the interior of the 
crater of Somma, or in the inleriorofSlrabo's Vesuvius; or that 
it is only since that time that a permanent communication has been 
opened with the atmosphere: for the Somma itself possesses so 
perfectly all the characters of a crater of elevation, that wc may 
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regard it as a model of this volcanic form, and nothing is vinUe 
in this mountain which indicates a resemblance to a real volcanoi 
or which is similar to a real stream of lava. Not only are the 
beds of leucitophjre, of which it consists, spread over a great 
fMUt of the circumference, as we now see it, but they are inclined 
to the exterior, with angles varying from 80° to 80°, without 
any diminution of their often considerable magnitude— a state 
of things completely at variance with the phenomena presented 
by streams of lava having so high an inclination. But the ele- 
vation of the whole of the vast mountain, in its full extent, is 
proved in a still more striking manner by the mode in which the 
Neapolitan tuffa is disposed round the declivities. The tuffa is 
a white porous rock, composed chiefly of pumice, and extends 
over the whole plain between the Apennines and the sea. It is 
found from Capua to tfie hills of Sorrento, from Nola to be- 
yond Naples, and almost always in horizontal strata, reponng 
immediately one above another, and thus the surface is perfectly 
level. These white strata approach the Somma without inter- 
ruption, but when they reach its base they immediately ascend, 
and follow the inclination of the acclivity, at a high angle. At 
a certain height, which remains perfectly the same round the 
mountain, they stop, and then we observe, rising with a high 
inclination, the black leucitophyre beds of the walls of Somma, 
which continue to the summit. The boundary of the tuffa 
round the mountain is rendered distinctly visible from a distance 
by the little platform which results from this slight difference 
qS inclination between the beds of tuifa and of leucitophyre ; 
and indeed these relations which are of such high importance for 
the history of the whole, are beautifully exhibited, and in a man- 
ner as clear as it is picturesquej in the superb view of the vol- 
cano, and its neighbourhood, obtained from the town of Naples.* 
The height to which the tuflPa ascends is about 1900 feet above 
the sea, both on the acclivity on the Somma and Ottajano sid^, 
and on that above Pompeii and Torre del Greco. Its limit is 
the long hill on which the well known house of the hermit is 
built. The upper part of the Somma, that without tuffa^ rises 

• The boundary of the tuffa is well marked in the two cuts on the pre» 
ceding page. 
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ISO&feet higher. In the whole plain of Naples llie horizontal 
ati-ata of tuifa rise only at one point to the height of 1419 feet, 
nettr Camnldoli of I'onzzoli, and there only for a very limited 
space. Their usual height in the plain never exceeds 800 feet 
above the sea, and that is not half the height to which tbey 
are elevated on the Somma. At the volcano, therefore, they 
are no longer in their original position, bnt have actually been 
elevated round an axis, which is the axis of the crater itself. 

It is not generally stated, that the strata of while pumice-tuffa 
surround not only the side of the mountain towards the Apen- 
nines, or towards S. Anastasia, Somma, and Oltajano ; but also 
all the part towards the sea ; and it may escape many observers, 
that the Hermit's Hill, which is cut through by the path, be- 
longs to the general covering of the plain of Naples, and not at 
all to the rocks of Vesuvius. It is easy to be convinced of this 
being the fact, by examining the direct connection which subsists 
between the mass composing the little eminence, and the lower 
strata at the base of the mountain. It is equally certain, that 
similar strata appear in the ravines above Torre del Greco, and 
that the products which occur at the foot of the hill of Camal- 
doli of Amiun/iata, are to be included under the same head. As 
Professor Link and myself descended on the Slat of October 
18&4, from the Lava which had burst out on the 8th August 
to Bosco trc Case, we saw also, on that side, considerable strata 
of white tuffa, almost dlret^lly above Pompeii. Hence it seemed 
evident, that it biust have been from such strata that the frag- 
ments of pumice which cover Pompeii were separated, and 
which, hitherto so inexplicable, there lie mixed with Vesuvian 
leucitophyre. Leucitic rocks are not found iu connection with 
pumice. The latter is a product of the conversion of trachyte 
into obsidian. But both these are substances .which never oc^ 
car in Vesuvius; and the volcano has never been known to 
throw out the smallest fragment of pumice. Hence the pu- 
mice of Pompeii remained an enigma. If, however, as is now 
nearly certain, it has been torn from such strata, similar to those 
existing above Bosco tre Case, it becomes extremely probable 
that Vesuvius, when it rose from the middle of the crater of 
Sbmma as a permanent volcano, projected around on the side 
towards the sea, not only the upper portion of the surrounding 
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Somma, but also a con»derable mass of the upper atrata of 
tuffa, in order to open a place for its own beds ; and then by 
these appearances, Strabo^s description will be con6nned as per- 
fectly consonant with truth, and will be recognised as a most 
important document in the history of volcanos in general. 

The Neapolitan pumice-tufia is not a direct product of vol- 
canic eruption, but is a tertiary formation as much as the lime- 
stone of Syracuse and Palermo. It has been formed in the sea 
and distribi|ted by the sea with regularity over the surface. 
This has not been doubted since the time of Hamilton ; but it 
is too often forgotten when separate eruptive phenomena of the 
Neapolitan district are described, and when the origin of the 
tuffa is ascribed to such particular eruptions. But there is al- 
most no district that is connected by this tuffa, in which marine 
productions do not occur in the strata; and these occur of 
such beauty and perfection, and with such completely preserved 
shells, that we might think it impossible that they had ever been 
at any period, :exposed to the violent movements of volcanic ac- 
tion. The Neapolitan collections, especially those of the Aca- 
demy, of Monticelli, and of Dr Leopold Filla, contain excellent 
specimens of this description from various localities ; and others 
from many different places, we find figured but indifferently in 
Hamilton's work. Among the last there is in Plate xlv. a large 
beautiful oyster included in the tuffa, from a quarry at Baiae. 
Dr Pilla has a similar oyster contained in the tuffa of Posilipo, 
from where the new road is cut through the hill. Hamilton 
has figured a whdie collection of a Cerithium, probably the Ce~ 
rUhium vtdgatum^ found in a quarry at the summit of Posi- 
lipo, and similar to the species which occurs so frequently in 
Ischia, and at the Faro of Messina. The 47th plate is en- 
tirely a representation of such a Cerithium conglomerate, which 
was found in the Fossa Grande, under the Hermit's Hill, near 
the Somma, and which is so well known as a rich locality for 
minerals. Fig. 6. of Plate xlii. of Hamilton's work represents a 
group of shells of a Pectunculus, from a tuffa quarry under 
Capo di Monte ; and Monticelli has a similar pectunculus from 
the Somma in his collection. Dr Pilla has discovered a small 
Echinoneus, in considerable quantity, in the tuffa above the vil- 
lage of Somma, which is very similar- to the Echinoneus sub- 
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globoeus, figured by Goldfuss, Flale xlii. fig, 9, which I liave 
also found in liinesLone near Syracuse. The Cardium edule from 
the Somma is also to be ecen in the collection of Dr Pilla. 
These facts seetn quite sulHcient to prove, that all strata of iiiffa 
are not thrown out directly from a volcano, but that they are a 
marine formation, similar to the tertiary limestone, and that, on 
that account, they are equally distributed over the whole sur- 
face. 

Since the Somma pierces through and elevates the strata of 
tuffa, it cannot, of course, have cststed as a mountain previously 
to the formation of the tulFa. Still volcanic activity was not 
on that account entirely without perceptible operations in this 
district. It is remarkable, and in the highest degree worthy of 
attention, that the tuffa of the Hermit's mil, and also the strata 
in the valleys called the Fossa Grande and the Fossa della Ve- 
traaa, contain between the fragments of pumice many blocks 
and pieces of leucitophyre. In the tuffa of Naples there are 
no traces of that substance. It would be important to know at 
what distiince from the mountain the leucitophyre is no more 
found, but such investigations have never been undertaken. 
These pieces must therefore belong to the strata which were at 
first spread over the submarine surface by volcanic agency, and 
which were at a later period raised up as walls of the crater of 
elevation. But, associated with them, and also surrounded by 
and included in the tuSa, we find masses of dolomite and other 
rocks of older formation, which contain the greater number of 
those beautiful crystals, by which Vesuvius has become more 
celebrated among collectors of minerals than any other moun- 
tain in the world. It has been calculated, that of all the mi- 
neral species known, more than the half occur on the declivities 
of Vesuvius, and that by much the greater number of these be- 
long to the fragments met with in the tutTa. They are gene- 
rally termed the ejected masses of Vesuvius; and though we 
have no examples of such masses having been thrown out from 
the volcano, yet it has been imagined that they have been so at 
an earlier period. It becomes quite evident how erroneous, 
nay how completely absurd this opinion is, when we rcdccl that 
the including tuffa is identical in its formation with th.tl of Ca- 
pua and Naples, and that it was spread around previous to the 
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elevation of the Somma. The included masses must therefore 
hare been in this district before the Somma, and much less Ve- 
suvius, existed. They therefore cannot be ejected masses of 
Vesuvius, or even of the Sonmia. Most probably they are the 
products of a submarine deeply-seated volcanic action ; and as 
an argtiment in favour of this opinion, we have the gmt atialhgy 
which subsists between the substances now under consideration, 
and the crystals which have been produced by the action of pri- 
mitive rocks, that have been sent from beneath, on limestone, 
and the contact edges of both rocks, as for example at Monte 
Monzoni, in the valley of Fassa, in the valley of Ala in Pied- 
mont, and also at Arendal in Norway. At all these localities a 
great many of the Vesuvian minerals occur, and in part of equal 
beauty, viz. vesuvians, garnets, epidote, unattached crystals of 
augite, and others. It is only numerous species of- the zeolite 
family that are peculiar to Vesuvius. These have been formed 
at a later period than the first mentioned minerals, and it would 
seem under very different oircumstances ; meionite, nepheline, 
and sodalite, frequently cover vesuvian, crystals of hornblende, 
and garnets, but are never covered or enveloped by these mi- 
nerals. 

Should appearances so varied and so intimately connected to* 
gether not be sufficient to prove the elevation of the Sonmia 
through the strata of tufFa, and the ekvation of Vesuvius in the 
middle of the crater of the Somma, still more decided evidence 
is to be found in the neighbourhood of Naples, a district so rich 
in important volcanic phenomena ; evidence which seems to place 
the question beyond all doubt. Thus the elevation of such strata 
of tuffa with a crater actually occurred before our eyes. The 
Monte Nuovo near PozzuoU^ formed on the 19th September 
1538, is a trtie crater of elevation^ and by no means an erupted 
hill. The disintegrated strata of tuffa in the middle, and the 
blocks, ashes, and dust scattered around by the gases of the 
interior, by which Pozzuoli itself was nearly entirely buried, 
and every thing involved in darkness ; might well lead the con- 
temporaneous observers to the conclusion that .the mountain itself 
had been produced by these ejected masses ; and so much the 
more, because its surface was seen covered by them. But the 
aspect of the crater teaches us quite a different view of the sub- 
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ject. When, on ihe lllli October 1834, the distingmslied 
French geologists Elie de Beaumont and Dufrenoy, and my- 
self, made the circuit of the crater, and descended into its in- 
terior, we saw, with the greatest distinctness, on the declivities, 
the terminations of the strata, whose component rock could 
hardly be distinguished from the ordinary tuffa of Posilipo. 
The inclination of the strata is to the exterior all around, as 
may be easily observed. In the interior of the crater, and ou 
its bottom there are black siags in large masses; and on lite 
outer surface the external covering is formed by large scattered 
porous blocks of altered trachyte and other similar fragmentB. 
Had the internal walls of the mountain been formed of ejected 
masses, they would not be white, fine-grained, and compact, 
but would only resemble shapeless conglomerates, composed^of 
extremely large and earthy fragments, to which they have no 
similarity whatever. 

Not long afterwards, we ascended the crater of Astruni, 
one of the largest, and probably also the most beautiful, of all 
the craters in the Phlegrean fields. The rock, which makes its 
appearance on the interior declivities, is by no means black and 
filaggy, as we might expect it to be in such a crater ; on the 
contrary, it is rather striking from its great whiteness. Slags 
lie in ii as at Posilipo. It is composed of the strata of tutTa, 
which are inclined round the axis to the exterior, and which arc 
well seen in Hamilton's representation, plate 20. This o-ater is 
not level at the bottom, like Monte Nuovo, but presents in its 
centre several hills, which rise to a height of SOO feet, and unite to 
form a dome-shaped whole. These hills are composed of trachyte. 
The rock is not a lava, for we can nowhere observe the slight- 
est trace of a stream. The mass also is every where continuous 
and compact, being composed of large rocky portions, which arc 
separated only by clefts into large blocks, Tlie trachyte con- 
sists of a grey, coarsely splintery, much shattered basis, in which 
are imbedded numerous and often considerable crystals of glassy 
felspar, and in smaller quantity, black, small crystals, resembling 
auglte. The whole rock is like what we would expect to find 
in a hill in the Siebengebirge. How beautifully does not this 
phenomenon explain the whole cause or history of the volcanic 
operations ! In Monte Nuovo we !iave a mountain with a era- 
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ter of elevation in its centre, but without a solid nucleus. In 
the crater of Asiruni^ the compact masses rise up in a dome^like 
form ; but they are not broken up--*no lasting communication 
with the interior, in short, no volcano is produced. These masses 
remain, as it were, a model of the great trachytic unopened 
domes, which are so numerously scattered over the surface of 
the globe, and of which we have examples in the Pi^ de Dome 
and Chimborazo. Vesuvius^ finally, does not rise up alone, but 
exhibits also the required permanent communicadon which we 
see opened at its summit, and thus affords an example of a true 
volcano. It is probable that even the spectacle, and the oppor^ 
tunity of investigating so extraordinary a series of events, will 
in a short time be presented to us. In the beautiful and exten- 
sive elevation-crater of San tori n, which is composed of strata of 
tuffa, trachytic masses have been raised up as in Astruni, but 
only in detached and but slightly-continuous rocks. The bot'^ 
tom of the crater has, near the land, a depth exceeding 600 feet. 
For a series of years this bottom has been rising gradually from 
the middle of the crater. The depth of the sea is constantly di- 
minishing, and at the present time, the raised up land is very 
near the surface. We have here evidently an exaniple of a tra- 
chytic dome, which will probably rise much higher than the sur- 
rounding edges of the island ; and it is quite possible, nay, ex- 
tremely likely, when we remember the violent movements to 
which the northern part of the Morea is exposed, that the moun- 
tain which is now being elevated will at length break out, and 
form a volcano. M. Virlet was the first to make known this un- 
expected and remarkable fact,* and it is too instructive and im- 
portant to allow us to pass it over without quoting the words of 
the author. The island, says Virlet, is rising between Micro- 
Kameni and the haven of Thira in Santorin. Twenty years 
ago, it was fifteen yards under the surface of the sea; in 1830, 
Colonel Bory and M. Virlet found that the depth was only from 
three and a half to four yards. Since that time, the depth has 
been so much diminished, according to the public journals, that 
the appearance of the island may be speedily expected. Its sum- 
mit extends 2400 feet from east to west, and 1500 feet from 

• Bulletin de la Soc. Gcol. de France, iii. p. 109; and Edin. New riiil. 
Journal, vol. xxi. p. 173* 
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north to south. The s)o]w sinks rapidly, mul at a short distance 
the depth is very great. The island is rising, says Virlet, like 
a vast graft out of the sea. 

Thus islands of elevation and craters of elevation are quite 
a general consequence of volcanic activity ; but they are not 
volcanos, though, nevertheless, as it would seem, they exercise 
a much more important influence than the largest volcanos on 
the alteration, and especially on the increase, of the surface of 
the earth. Such islands are doubtless still rising from ihe sea. 
It has been frequently -conjee lured, that all coral islands of the 
South Sea which contain a shallow lake (laguiu) in the middle, 
may be regarded as islands of elevation ; and a new and extreme- 
ly remarkable account given by Poeppig in the excellent and ta- 
lented narrative of his journey, presents us with an example in 
which Nature seems, as it were, to have been surprized in the 
very act of forming such an island, 

Captain Thayer, of the American schooner Yankee, visiletl 
the haven of Talcahuano in Southern Chili, Poeppig saw him 
there, and obtained permission to examine his journals. It ap- 
peared from this authentic source, and from the relation of the 
Captain, thai, on the 6th September 18S5, in south latitude 
30° H', and east longitude 178° 15' from Greenwich, an entirely 
unknown small island was descried from the ship. A thick 
smoke rose from the middle of the island. Boats were sent to 
examine it. As they approached a completely barren rock was 
seen, which rose only a few feet above the surface of the sea. 
It consisted of a broad ring which included a small pond, and 
which, being broken at one point, seemed to admit the sea. 
The sailors sprang out into the water in order to drag the boat 
over the shallow, but in an instant thiy sprang back in the 
highest degree alarmed, because the hot water had burnt their 
feet. The smoke was seen to issue from several fissures which 
traversed the surrounding ring. Only at one point sand was 
found ; all the rest consisted of solid rock. The crater had a 
diameter of 800 paces, and sloped so rapidly externally that at 
a distance of 100 fathoms no bottom could be reached. Never- 
theless, at a distance of four English miles the temperature of 
the sea water was 10° to 15° higher than had previously been 
remarked in these latitudes, This is the first time that one of 
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the flat South Sea islands containing a sea lake has been seen 
smoking and giving out vapour \ and it is not extraordinary, for^ 
as such a phenomenon only indicates violent volcanic action, and 
not the existence of a volcano, the eflects of the agency of the 
fire disappear after a short time, and can only be seen by those 
whom accident has conducted at so transient a moment to such 
an inland. The solid masses of which it was composed were 
widely different from those of Ferdinand^s island (Graham^s 
island) off Sicily, or of Sabrina, near St Miguel in the Asores, 
whose solid nucleus did not reach the surface, and whose loose 
layers of erupted slags and lapilli were speedily destroyed by 
the sea. In a few years corals surround such South Sea islands 
as the one we have instanced, they become a restiiig place for 
fatigued birds, and are gradually covered by vegetdtion. 

We may therefore feel assured that discoveries in 'the great 
ocean will never be exhausted. Islands will continue to rise 
from the depths of the seas, and the various conditions of their 
vegetation will relate their histories. 

That elevation craters rise out of the sea is, however, quite 
accidental, and does not belong to their internal constitution, or 
to the conditions of their appearance. These relate chiefly to 
the great restraining covering, which obstructs the extrication of 
the imprisoned vapours from the interior, and which must there- 
fore be removed and broken up before the vapours can escape 
into the atmosphere. Hence craters of elevation can, in like 
manner, be formed on the solid land, or, on already existing and 
raised up islands, and of these we have examples, sometimes of 
the greatest distinctness, in almost every land. The Laacher-^See 
near the Rhine, Cantal, and Montdor, are among the tnost re- 
markable elevation crtCers occurring on continents i and some 
which are precisely similar have been actually formed before our 
eyes. When the island St Marie in the Azores was discover- 
ed, Prince Henry bestowed it on its discoverer, the navigator 
D. Vincent Cabral, and it was cultivated and peopled. Some 
time afterwards Cabral reached the north-west side of the neigh- 
bouring island St Miguel, He found a flat productive land of 
great extent well suited to cultivation, and hence in the higheist 
degree adapted to the foundation of new colonies. Nearly a 
year was occupied in St Marie with preparations for this new 
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settlement. When Cabra], provided with every thing ihat was 
necessary, again arrived at St Miguel, he was greatly astonished 
to find that the part of the island previously visited by him had 
during the summer been completely overturned and destroyed. 
Instead of the plain he saw a Iiigh mountain ; the whole district 
was devastated and covered hy slags and large blocks, and the 
cultivation of the land was now quite impracticable. The moun- 
tain is 2000 feet in height. It aijrrounds an enormous crater, 
which at the upper edge has a circumference of fifteen English 
miles. Two lakes are situated in its interior, Lagoa Grande 
and Lagoa Azul, and the whole internal flat surface is termed 
the Vale de las scte citadea. The circumference of the interior 
of the crater amounts to nine English miles, and the declivities 
are composed of beds of pumice. This, then, is a mass which 
of itself would have formed a cousideralile island ; an island 
which would have equalled in size and in height most of the 
Sandwich islands, or those which surround Otalieite. It lies, as 
is well worthy of observation, in the same direction, viz. from 
N. W. to S. E., as both the other similar craters of elevation 
which occur in St Miguel, and in the general direction of the 
Azores. It is the direction of a great rent on which the vol- 
canic phenomena have manifested themselves. Rt Marie, tlie 
most remote island of this group, and a little out of the direc- 
tion, forms the edge of the fissure. It is enurely composed of 
clay-slate and limestone, piiesenting. no c.\aniplc of volcanic 
rocks, and is the only one> of these islands which has this geo- 
logical constitution (Ca/ilain Bold on the Azores, (^ 10). Since 
then craters of elevation can be formed both on thciSoUd land 
and on islands which have already been raised up, it cannot sur.. 
prise us that in such a position the beds couiposing their walls 
ur occurring in their vicinity should contain land productions. 
No other conclusion can thence be drawn, but that sitch land 
productions have been carried thither by the sea, or that the 
elevated surface was not covered by the water of the sea. 

That the greater number of elevation craters, and almost all 
volcanos, are surrounded by trachyte, or rocks resulting from 
it, or are composed of such substances, was some years ago 
considered by me as a very certain inference. But the discove- 
ries of Gustavus llosc regarding felspar, have thrown a new 
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light on this subject, as well as on the whole science of geog-' 
nosy, and from this source a new and unexpected view has 
been obtained of the rocks of volcanos. By means of the con- 
clusions resulting from these discoveries, and the more exten- 
sive application of the more exact determinations which have 
been rendered necessary, a new and entirely unexplored field 
of investigation has been opened up. I may regard it as 
one of the not wholly unimportant fruits of our autumn tour, 
and* one produced by the discoveries of Rose, that the rock 
of Etna appeared to us for the first time in its true form and 
in its true composition. The great abundance of crystals of 
felspar contained, as I believed, in the lavas of Etna, had in- 
duced me to assume that the entire volcano consisted, like 
other volcanoes, of trachyte. And indeed the newest accounts 
of the latest observers describe the declivities and the interior 
of the mountain as formed of trachytic rocks. The discove- 
ries of Rose teach us to adopt another opinion. The entire 
want of obsidian and of pumice in Etna was of itself an ex- 
tremely remarkable and striking phenomenon, since, in every 
other case, trachyte indicates pumice, as, on the other hand, 
pumice indicates obsidian and trachyte. After many careful 
investigations in the district of Catania, and on Etna itself, 
M. Elie de Beaumont and myself were, after much doubt, at 
length convinced that felspar does not occur in Etna, and there-^ 
fore that there is no trachyte. All the streams of lava, as well 
as all the beds in the interior of the mountain, consist of a 
mixture of auffite and hhradorite, and in this respect resemble 
the dolerite of the basaltic series. But M. de Beaumont is in- 
clined to think, that the preponderance of labradorite may ren- 
der a new name necessary for the Etna rock. Froim such a rock 
obsidian and pumice were certainly not to be expected. Etna 
is hence more related to basaltic rocks than to trachyte. It does 
not at all resemble the Lipari Islands, for some of these are 
entirely composed of trachyte. The others, on the contrary, 
viz. Lipari, Volcano, and Salinas, consist almost entirely of pu- 
mice, or of tufaceous rocks, in which pumice appears as a chief 
ingredient. It is only the constantly active Stromboli that 
is again difierent from these last. It would appear from col- 
lections, and from the investigations of Professor Friedrich 
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Hoffmann, that the rock forming the beds and lava-streams of 
that volcano is a very fine-granular mixture of angile and labra- 
doriie — an Etna del erite. Now, since the Vesuvian leucitophyres 
are distinguished from this rock only by the addition of leucite, 
and the diminution in quantity of the labradorite, it is clear that 
these relations prove a resemblance and a connection of tht' 
whole eastern part of the series of volcanic phenomena in Italy, 
viz. of Etna, Stromboh, Vesuvius and Soninia, Rocca Monfina 
near Sessa, Monte Albano nea[ Rome, and Monte Mario on 
the Tuscan frontier. Trachyte and trachytic products occur, 
on the contrary, towards the west. They form the Lipari 
Islands, and the Ponza Islands lying far out at sea. There is 
an essential geognostical distinction in the position of these 
rocks. 

Another important distinction in the rocks composing volcanos 
presents itself when albite takes the place of felspar. A rock 
is then formed, which can no longer be named trachyte ; for it 
is not a mere alteration of the trachyte, but is a very constant 
compound, which invariably occurs, having entirely different re- 
ladons. In Europe it is rare ; for the Italian islands, as well as 
the greater part of Mont d'Or and Cantal, the Siebengebirge 
near Bonn, and also the mountains of Iceland, are composed of 
I rocks in which ihe real and true felspar cannot be mistaken — 
therefore of trachyte and of trachytic masses. But this is not 
the case on the other side of the- ocean. According to Rose's 
investigations, we may assume, with considerable certainty, that 
not one of the almost innumerable volcanos of the Andes con- 
usts of trachyte, but that all contain alhiie in iheir component 
masses. So general an assertion may seem extremely bold ; but 
it loses this appearance when we reflect, that, by means of Hum- 
boldt's Travels, we had already obtained information regarding 
nearly the half of these volcanos and their products, in both 
hemispheres. We are indebted to Meyer for our knowledge of 
the volcano.'i lying to the south, viz. in Bolivia and nortbern 
Chili, and which were entirely unknown until his journey, 
Foeppig has cstcnded this information to the most southern 
limits of Chili. Since also it would appear from Erman's dis- 
covery, that the northern volcanos of Schcvcliitsch in Kam- 
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schatka are composed of a similar rock, the vdcanoe of North 
America are probably similarly constituted. A distribution so 
extensive and so remarkable seems suffidently to justify the 
name of AndesUe, under which this compound of predominating 
albite and little hornblende has ahready been sometimes men- 
tioned. 

The object of the present memoir is to shew anew, thai ele- 
vation-craters are not volcanos ; thai ffie distinction^ between the 
two is well grounded and important ; and ihat even the cones 
of volcanos can be formed only by sudden eUvaiion^ and never 
by the buUdhig up qf streams of 2ava.— Poggenborff's Anna- 
len, vol. xxxvii. p. 169- 



On the Temperature qf the EwrtKs Surface during the Ter» 
tiary Period. By M. Elie de Beaumont. 

In the last Number of this Journal (page 177), we inserted 
an abstract of M. Deshayes' Memoir on the Temperature of the 
Tertiary period, communicated to the Academy of Sciences of 
Paris ; and we now give an account of some interesting observa- 
tions on the same subject, read by M. Elie de Beaumont to the 
Philomathic Society of Paris. The author stated that he had 
for some time been occupied with the investigation of the tem- 
perature of our latitudes during the different geological periods, 
and that, in regard to the Plastic clay and the calcaire grossier^ 
he had concluded that the temperature was rather less elevated 
than that deduced by M. Deshayes. According to the latter 
naturalist, the basin of Paris must have possessed ^ at the epoch 
of the calcaire grossier, a temperature at least equatorial — that 
is to say, at least amounting to 27^° C. (82° F.) M. Elie de 
Beaumont is of opinion, that, agreeably to the results obtained 
some years ago by M. Adolphe Brongniart, the climate of our 
countries, during the more ancient tertiary period, must have 
resembled exceedingly, in its general relations of temperature, 
that of Lower Egypt, of which the mean temperature at Cairo 
is 22° C. (72° F.) He founds his calculation on the following 
considerations : At the epoch of the Plastic clay and the calcaire 
grosster^ the arborescent ferns and cycadese which had previous- 
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\y covered our contments, and of whicli some still occur at the 
present day between the tropics, had certainly ceased to exist in 
our latitudes, since, according lo the researches of M. Adolphe 
Brongniart, we find no remains of them in tertiary strata. At 
the same period, the coral reefs which, during the silurian, and 
probably also during the carboniferous epoch, extended in the 
sea lo Iglolik lo the north of America, in latitude 69^°, and 
which, during the Jurassic epoch, extended to Kirkdale in 
Yorkshire, in latitude S4^°, had also ceased to figure in our lati- 
tudes, and since then have not reappeared. A lowering of the 
temperature of the winters seems to M. Eh'e de Beaumont the 
sole cause which can be assigned for tliis triple disappearance. 
The temperature of the winter season in our latitudes must have 
already been pretty low at the period of which we are speaking, 
since the tree-ferns and the cycadese could not continue to 
exist on our continents, and since the species of polypi, which 
have the power of grouping themselves in reefs, could not con- 
tinue to live in our seas. On the other hand, the plastic clay 
and the calcaire grassier of the environs of Paris, and even the 
beds formed still more recently on the surface of France or the 
neighbouring countries, present abundant remains of palms, of 
crocodiles, and of large pachydcrmata. The temperature of 
the winter season ai the ejwch of the calcaire grassier, must 
then have been sufficiently elevated to allow these organic forms 
to prosper ; and it might have been stili a little further lower- 
ed without causing them to disappear. By combining this 
consideration with the preceding one, we obtain two limits, be- 
tween which must be comprised the winter temperature of 
the countries in which we live at the epoch of the deposition 
of the calcaire grossiei; These two limits approach each other 
pretty closely, and the winters of Cairo fall precisely between 
them. In fact, palms and crocodiles flourish in Egypt, and 
hippopotami and other large animals live there. On the other 
hand, tree-ferns and cycadeie do not exist ; and coral banks, 
which border the coast of a great part of the Red Sea, stop at 
the port of Tor in Arabia, about 9P of latitude south from Cairo. 
As to the temperature of the hottest seasons of the year, it is at 
present almost the same in all the countries which are not very 
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near the poles; and M. Elie de Beaumont is of opinion, that 
this normal maaimum of terrestrial temperatures, cannot have 
▼aried considerably since the earth was covered with vegetables* 
For if the temperatures of the winters, and those of the warmest 
periods of the year, were, in the baan of Paris, at the epoch of 
the deposition of the caicaire grossier, the same as those of the 
present day at Cairo, the mean temperature must also have been 
the same, that is 2r cent. (72° F.) 

M. Deshayes founds his higher calculation oh the great num- 
ber of fossil shells collected in the basin of Paris. This number 
amounts to 1200, while in the seas of Senegal and of Guinea 
not more than 900 are known ; but it must be remarked, saya 
M. Elie de Beaumont, that the 1 200 species of fossA shells found 
m the basin of Paris, did not live simultaneously ; they are ob- 
tained from several layers formed successively, and of which the 
richest would be very far from affording so large a number ; 
and probably also, he adds, we are better acquainted with the 
fossil shells of the environs of Paris, than with the living shells 
of equatorial seas. 

M. Elie de Beaumont then enters into some details on the 
manner in which he conceives the diminishing temperatures of 
successive geological periods may have resulted from the grar 
dual cooling of the internal mass of the earth. We know that 
a constant relation exists between the excess of temperature pre- 
sented by the surface of the earth, above that which the sun and 
the atmosphere tend to communicate to it, and the gradual aug- 
mentation of the temperature of deep places. At the present 
day, when we descend into the interior of the earth, we find that 
the temperature augments about l-30th of a degree cent, for 
every yard, and the excess of temperature of the surface is 
about 1-B2d of a degree. At the epoch of the coal formation, 
the augmentation of temperature may, without doubt, have been 
about 1-^d of a degree for every yard ; but important geologi- 
cal considerations are opposed to the supposition that it was more 
considerable. The excess of temperature of the surface, then, 
could not be higher than l-3d of a degree cent., a quantity too 
small to account directly for the difference of the climates of the 
present day. The explanation of this difference, so well ascer- 
tained by geologists, can be found only in the accessory effects 
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wbirh an augmentalion more rapid than at the present day co\i\d 
produce in the temperature of deep places. These nccesaory ef- 
feets may, according to M, EUe dc Beaumont, be reduced to 
three, whieh have all concurred to render the polar climates 
much less diffcreni from the equatorial climate than they are at 
present. 

1. In the more ancient geological periods, the polar ice could 
not exist, and its absence would probably of itself be Budicient 
to elevate the mean temperature of the pole to 0° (32° F.), 
whereas, at the present day, it is perhaps 25° below 0° ( — IS" F.) 

2. Since the polar ice did not exist, the sea must have pre- 
sented, from the surface to the greatest depth, a much more 
equal temperature than at the present day. This Icmperature 
must have been every where a certain number ol' degrees above 
the maximum of the density of the water of the sea. In such a 
sea, the temperature of the surface could never be lowered more 
than a very small quantity below the temperature of the mass. 
This sea must have been covered by fogs in llie parts near the 
poles, whenever the sun was removed from the horizon. 

3. Since the temperature of deep places increased ten limes 
more rapidly than at the present day, thermal sources and jels 
of hot vapour must have been much more frequent; nearly all 
the springs must have been thermal ; and each time the sun left 
the horizon of the poles, the surface must have been covered by 
fogs, which prevented nocturnal radiation, and the radiation in 
winter. These fi>gs, which existed only during the absence of 
the sun, moderated the cold of the nights and the winters, with- 
out changing the temperature of the summers. They, there- 
fore, elevated the mean temperature, and rendered the cltmntti 
mOTe mild, more uniform, and more equatorial. They were 
united with the action of a sea, which was warmer and more dif- 
ficult to be cooled at the surface, to produce in the temperature 
of the pole a positive anomaly, diametrically contrary to the ne- 
gative anomalt/ produced by the permanent ice of, the present 
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Account of one of the most important Results of the Investi- 
gations ofM. FJBNETz, regarding the Present and Earlier 
Condition of the Glaciers of the Canton VaBais. By Jo- 
HANN VON Charpbntieb. With later additions by the 
Author. * -< 

Mr Vbnetz, engineer of bridges and roads in the Canton 
Vallais, has been occupied for several years with the study of 
glaciers and their accompanying phenomena. His investigations 
have led him to results which are of great importance for the 
history of the changes which have taken place on the surface of 
the earth. My object in here indicating one of these results is 
chiefly to direct the attention of geologists anew to an important 
geological phenomenon which seems now to be nearly forgotten 
by the philosophers who devote themselves to the history of the 
earth, and this owing to an opinion entertained that the subject 
has been exhausted and fully explained, — I mean the erratic 
blocks or the fragments of the alpine rocky masses which occur 
from the ridge of the Alps to that of the Jura, from the southern 
slope of the first to the plains of Upper Italy, and generally in 
the valleys and at the base of all high mountain chains, with the 
exception of those which lie in equatorial districts, and on which 
the masses of perpetual snow cannot be convened into glaciers. 

The most distinguished geologists, even those who have raised 
geology to the high rank it now holds among the sciences, have 
ascribed to the agency of water the removal or the transport of 
these blocks to the places where we now find them. At the 
time such authorities so expressed themselves, this mode of re- 
moval was considered so much the more certain and clearly 
proved, because the opinion was announced for the first time at 
a period when in fact most geologists attributed extravagant ef- 
fects to the action of water, for the inequalities of the earth's 
surface were then regarded as exclusively a consequence of that 
action. 

The investigations of M. Venetz on the Vallais glaciers, have 
suggested to him the examination of the transported blocks in 

* Read at Lucerne to the Meeting of the General Swiss Society of Natu- 
ralists on the 29th July 1834. 
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the valley of the Rhone, and his observations on these blocks, 
and on the particular circum stances in which they occur, have 
convinced him that their removal cannot have been effected by 
water, however enormous may have been its mass, and power- 
ful its operation. 

It is my present intention to communicate, as shortly as pos- 
sible, some of the facts which contradict the opinion of the re- 
moval of these blocl^a by water, and I shall neither enter into 
details nur instance localities, as M. Venetz is occupied with a 
separate publication on glaciers, in which he will communicate 
with caie all iiis observations. 

In all localities where we find these blocks, their accumula- 
tions present confused heaps of fragments of all dimensions, 
from the size of a grain of sand to that of thousands of cubic 
feet. There is, therefore, no separation according to the volume 
or relative weight of the blocks ; a separation which must neces- 
sarily have existed, had they been transported by the agency of 
water. In that case, the largest blocks would occur nearest the 
district where the Hood had commenced, and the fragments of 
rock would diminish in size, as the places where they have re- 
mained lying, are more and more removed from that 6rst point. 
The largest blocks ought therefore to be found in the valleys of 
the Alps, and the smallest on the Jura. There is, however, as 
we have already said, no trace of such a separation ; for blocks 
occur on the Jura of as large a size as any that are met with in 
the valleys of the Alps. 

. Water which carries bodies of any description along with it, 
produces also, at the moment its progress commences, another 
description of separation or division, viz. a separation into layers 
or strata which takes place according to the volume and weight 
of the masses which have been broken loose. Thus the water 
forms superimposed layers of blocks, gravel, sand, and mud. 
But there is nothing to be seen in the deposits of erratic blocks 
of that stratitied separation which, according to what has been 
said above, must have existed, had these blocks been earned by 
water to their present localities and positions. It is true that 
wc sometimes find strata of gravel, sand, and mud, in the vici- 
nity of these deposits ; hut such stratified displays are much too 
partial and much too limited in extent, to jjive foundation to 
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the belief that the whole mass of these blocks has been conveyed 
by water. I shall in another place speak of the origin of these 
small stratified accumulations of sand and mud. 

Although most of the blocks now under consideration exhibit 
a rounded form, yet we occasionally find them having not only 
a flattened figure, but even presenting no rounding, and having 
edges and angles which have suffered no smoothing whatever. 
It would be impossible to understand how these blocks could be 
pushed forwards to the foot of the Alps, and driven up to the 
ridgesof the Jura, without having lost their fresh condition and 
the sharpness of their edges and angles. 

The deposits of erratic blocks have generally a prevailing ex- 
tension in one direction, so that we cannot better compare them 
than to dams or walls ; or they sometimes form small rather co- 
nical hills, which are either isolated or stand in a row. These 
deposits never occur, on the contrary, in the form of spreading 
and flat alluvial masses or plateaux. 

The dams already mentioned run horizontally, frequently se- 
veral behind one another, on the declivities and at the foot of 
the mountains, and their direction is, in the first case, parallel to 
that of the valley. Those, however, which run at the foot of 
mountains enclosing a valley, turn away from the mountains at 
their lower end, cross in an oblique direction through the valley, 
and would unite in the middle of the latter, if they were not in- 
terrupted by the stream running there. 

The surface between two such dams always consists of fixed 
rock, which is covered only by a little earth, or by some scat- 
tered blocks. Sometimes two or more dams are so near one an- 
other, that they form together a single dam, with two or more 
crests. 

This internal and external constitution of such deposits, can- 
not be explained by assuming that their component materials 
were transported by water to their present situation. Water 
would have deposited the blocks, especially on the flat surfaces 
of valleys, and at the base of the Alps, as a spreading fiat allu- 
vial mass. 

It would also be impossible to conceive how, by such an as- 
sumption, we could explain the passage of the materials of these 



M. Charpentier on the Glaciers of the Canton Vallain. 213 
dams through the lakes, without tliese lakes being for the most 
part filled up. 

This view is equally insufficient to account for the extraordi- 
nary position of immense single blocks, whicli we sometimes find 
planted vertically in the soil, in the valleys or on the aides of a 
mountain, and split up throughout their whole extent from top 
to bottom, — a phenomenon which would force us to believe ihat 
these blocks had fallen perpendicularly from a certain h^hl, 
on the very spots where we now see them, and had been rent 
asunder by the fall, into the several fragments lying near one 
another. 

It is further remarked, that the blocks which are derived from 
one of our large valleys, are never mixed with those having their 
origin in another neighbouring valley. This fact, which had 
been already observed by Escher, does not harmonize with the 
eiFects of the action of water, even though that action had taken 
place in both valleys at the same time. It is impossible to un- 
derstand how the stones carried away by both floods, should not 
be mixed, at that point, at least, where the flowing of the water 
had continued sufficiently long to admit of the deposition of 
stones ; and more especially where the Jura was encountered, 
when a reverberation or whirling must have taken place, well 
calculated to produce this mixture. I have also to add, that 
the blocks proceeding from a lateral into a principal valley, are 
not mingled, but that the blocks of the two valleys form sepa- 
rate dams. 

All chains of mountains which have alibrded erratic blocks, 
present, on all the fixed rocks which have not subsequently suf- 
fered from weathering and decomposition, the remarkable phe- 
nomenon of rounded and polished surfaces Apparently these 
are the consequence of friction, and as we every where see how 
the rocks in the beds of mountain-streams and rivulets become 
smoothed by the stones carried down by the water, it has been 
concluded, that the smooth and poHshed surfaces of the rocks of 
our great valleys, have been produced by that great flood which 
is believed to have transported the blocks now under considera- 
tion, so that these last must to a certain extent have acted in the 
manner of emery. This explanation is also groimded on the 
fact, that the polished surfaces occur only to the height reached 
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by the blocks, and that where the blocks cease, the rocks are no 
longer smooth and polished, but present rough surfaces, which 
are true fracture-fiices. 

But a great flood of water by no means explains the circum- 
stances accompanying the phenomenon. For how can we un- 
derstand the polishing, by means of stones transported by water, 
of the overhanging surfaces which form the roofs of the rocky 
vaults, known among the natives by the names, Bormes or 
Bailmea ? How can we explain the existence, behind projecting 
rocks, of polished surfaces, which must have been protected by 
these very rocks from the stream, and from the friction of the 
stones carried along by the water. 

But let us set aside these difficulties and objections, and let 
us assume, for the moment, that the polished surfaces have been 
actually caused by the friction resulting from streams of water. 
In this case, these ought to be more striking in the depths of the 
valleys, and towards their lower extremities, than higher up on 
their sides, or nearer their origin. They ought not to occur at 
all on mountain-ridges, and on the passes of the Alps. But ex- 
actly the contrary is the case. The smooth and polished sur- 
faces occur not only from the foot of the Alps to their highest 
ridges, but become more striking the higher we ascend ; and we 
see them on all the high alpine passes, as on the St Bernard, the 
Simplon, the Grimsel, the St Gotthard, &c. 

I might here cite a number of facts which are in like manner 
opposed to the supposition of a rush of water, if I did not think 
those already given were sufficient to prove that the power which 
conveyed the blocks was not a flood. 

M. Venetz thinks that this power must have resulted from 
the action of glaciers, and that the deposits of alpine blocks are 
nothing else than moraines or glacier-walls. I am well aware 
how very extraordinary, improbable, nay, fantastic, such an opi- 
nion must at first sight appear. How, indeed, can we convince 
ourselves, that formerly all our great valleys were occupied, 
throughout their whole extent, by enormous glaciers, which, at 
the mouths of the valleys, were spread out in the form of vast 
fan-shaped plains of ice, and in this manner must have covered 
nearly the whole land between the Alps and the Jura, and 
which ascended to the summit of the latter, nay, in some in- 



M. Charpeiilier on the Glackrs of the Canton VaUais. 215 
stances, even esCended beyond it ? How can we reconcile such 
an hypothesis with the numerous facts which provo that, in for- 
mer timeSjlhe temperature of our districts was much higher than 
it is at present P How can we believe in the former existence of 
Buch prodigious glaciers in a tract of country which at one time 
produced palms, as is proved by the occurrence of casta of a 
chamserops in the rocks of Lausanne and Vevay ? 

I acknowledge that these and many other objections present- 
ed themselves, when, about five years ago, M. Venetz commu- 
nicated this hypothesis to me for the first time, I remained 
incredulous, until at length the facts which were zealously 
sought for and examined to enable me to combat this opinion 
led me to a very different result from the one I had anticipated, 
and, above all, shewed me that the former existence of enormous 
glaciers may harmonize perfectly with the facts which prove 
that our climate was at an early period considerably warmer. 
Before I endeavour to reconcile facts which are apparently so 
incompatible, I shall first shew that all the phenomena exhi- 
bited by deposits of these blocks and all the accompanying cir- 
cumstances can be quite satisfactorily explained by the pro- 
gressive movement of erratic blocks by glaciers. 

Wherever stones are deposited by glaciers, they are collect- 
ed together and heaped up without order, and without any 
separation according to size and weight. The largest blocks 
are mixed with gravel and grains of sand, and all are trans- 
ported to an equal distance. Thus the alluvial masses formed 
by glaciers present exactly tliat want of separation of the indi- 
vidual stones according to size and weight which we observe in 
deposits of erratic blocks, and there is thus nothing remarkable 
in finding on the Jura blocks of the same size as those occurring 
at the foot of the Alps and in the valleys. 

The flowing off of the water is sometimes prevented by 
glaciers and moraines, so that at their sides small lakes are 
formed, in which stones, sand, and mud are deposited by the 
streams. It is therefore not surprising to find associated with 
the alpine blocks small layers of such materials, which appa- 
rently have been deposited and stratified by means of the water. 
Although most of the stones transported by the glaciers sxe 
rounded, or at least have the angles and edges more or less 
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smoothed by rubbing against one another, yet we find occa- 
sionally on the ridges of the glaciers single large blocks which 
have reached the foot of the glacier without any rubbing what- 
ever, and which are therefore in a perfectly fresh condition. 
By these facts we can explain in what way some large alpine 
blocks have been removed and deposited at great distances 
without having suffered any rubbing or smoothing of their 
angles or edges. 

Moraines have the form of dams or walls with one or with 
several crests. In some cases they have a conical form, or pre- 
sent a row of small conical hills. When a glacier has, as is 
generally the case, several moraines, these are parallel to one 
another ; and the surface of the separating spaces is of naked 
. rock, or rock covered by a little earth, a few stones, or strewed 
blocks. The external form of the moraines^ and the relative 
position of several of them belonging to the same glacier, are 
almost identical with the respective form and position of de- 
posits of erratic blocks. 

Glaciers never produce moraines in the form of spreading 
and flat or fan-shaped alluvial masses, such as are deposited 
from running water ; for glaciers penetrate to the fixed rock and 
carry before them all the existing earth, stones^ and blocks, a 
fact well known to all those who have observed glaciers during 
their progress, and which is easily explained by their manner 
of advancing and increasing in size. This property of glaciers 
to penetrate to the fixed rock, and thus form and clear for 
themselves a path, explains to us perfectly why our lakes have 
not been filled by the enormous mass of blocks, rubbish, arid 
sand which have taken their course through, or, to speak|more 
correctly, over them, a result which must necessarily have oc- 
curred had those materials been transported by water. 

The internal mass of a glacier consists of ice or rather of 
frozen snow in a pure state, without any mixture of earth or 
stones. When blocks fall through a fissure to the bottom of 
the glacier, they are rolled or pushed forwards. If they re- 
main hemmed in between the walls of the fissure, they appear 
again after the lapse of a certain period of time^on the surface 
of the glacier, but at a point further down the valley than 
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where they fell in." When, however, a block falls ((uite near 
the lower eud of a glacier through a fissure to the bottom, and 
at a time when the glacier is retiring, it remains nearly at the 
same point and in the same position which it occupied when it 
fell. These facts, which will be confirmed by all who are inti- 
mately acquainted with glaciers, explain tu us why we find so 
few blocks in the bottoms of valleys, or at the foot of the Alps ; 
in other words, in all those plains which have formed the bot- 
tom of the great ancient glaciers ; and at the same time, they 
point out how the blocks mentioned above, which are placed 
in so remarkable a situation, and are split up in their whole 
length, have reached their present position. These blocks are 
nothing else tlian such masses of rock which have fallen to the 
bottom of the glaciers at the moment when the latter were 
about to commence their retrograde movement. 

It has been well known, since the time of Saussure, that the 
moraines of two glaciers, when they meet at a very acute angle, 
do not become mixed. This fact explains perfectly why the 
blocks derived from one of our large valleys do not mix with 
those which have their origin in the neighbouring valley, a cir- 
cumstance which cannot be explained by the supposition that 
the transport of the blocks has been effected by a ilood. 

We know that the fixed rocks which are in contact with the 
glaciers are rubbed and polished by their agency. As they en- 
deavour to ex tend themselves, they follow all the bendings of the 
rocks, penetrate into all their sinuosities and hollows, polishing 
their surface, even where it is directed downwards or is over- 
hanging, an effect which could not in any degree be produced 
by water carrying stones along with it. 

Since the glaciers proceed from the ridges of the Alps, their 
destroying action must have lasted a much longer time on these 
ridges than in the valleys and at the fool of the mountains. 
There is, therefore, nothing wonderful in the traces of rubbing 
and smoothing being displayed to a much greater extent and in 
a more remarkable manner in the high valleys and on the high 

" This fact, which at firet eight appears verj extraordinary, is known to all 
who liave frequent opportuniliea of observing glaciers. It is completely ei- 
plained in a memoir communicatee! Ijv M. Venetz to the Swias Society, rlii, 
Ing their meeting ot Bern In 181G. 
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passes of the Alps, than in the lower part of the valley. If these 
rubbings had been produced by a rush of water or a flood, the 
case would have been reversed. 

If I were not afraid of fatiguing the reader, I would fur- 
ther quote a multitude of phenomena, which, in this manner, 
stand also in connection with erratic blocks ; and I could still 
add many circumstances, presented at almost every step on our 
mountains and in our plains, and which, taken together, sup- 
port the opinion, that, in former times, all the alpine valleys, 
and part of the plains at the foot of the mountains, were occu- 
pied by enormous glaciers. 

Among others, may be mentioned, the cylindrical pei*pendicu- 
lar scoopings which are observable on the surface of isolated 
masses of rock in the bottoms of the valleys ; the fissure-shaped 
scoopings which, in the Grerman Switzerland are termed karren 
or karrenfelder ; traces of scoopings on isolated masses of rock, 
distinctly resulting from waterfalls ; the enormous extension of 
all old beds of river, which distinctly prove, by the regular stra- 
tification of the matter of which they consist, that the mass of 
water which formerly flowed into them must, for a long period, 
have been more considerable than the present quantity^ even at 
its greatest height ; Sec. 

I shall only further add, that the occurrence of deposits of 
alpine blocks on the sides of the Jura, and even on some parts 
of its ridge, by no means renders necessary the supposition that 
the old glaciers must have filled with their mass the whole space 
between the Alps and Jura, or that, in other words, their thick- 
ness was, to a certdn extent, equal to the height of the ridge 
of the Jura above the plain. Such an opinion would be not 
only improbable, but would be opposed to what takes place be- 
fore our eyes. For when a glacier in a valley runs at about a 
right angle to the direction of that valley, it sometimes happens 
that it extends across the valley, and rises on the side of the 
mountain opposite to a more or less considerable height, depend- 
ing on the mass of the glacier, and which is in inverse ratio to 
the steepness of the acclivity it has to ascend. 

Nor does the occurrence of alpine blocks at a great distance 
from Switzerland, render necessary the belief in an altogether 
improbable extent of the old glaciers ; for these last blocks have 
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apparently been transported by water, and not by glaciers. 
This is proved more particularly by their becoming smaller the 
farther they are removed from Switzerland, and by their being 
deposited in a stratified manner. For example, blocks of five 
or six feet in diameter occur near Lyons, 200 feet above the 
Rhone ; while, in the plain of the Crau they are not more than 
five or six inches in diameter. In order, however, to carry such 
masses so far, a much larger mass of water would be requisite 
than that now presented by the Khone, a mass which can only 
be accounted for by the occurrence of much larger glaciers than 
those now existing. 

It only remains for me to indicate as shortly as possible the 
the mode of reconciling the former existence of such enormous 
glaciers with the facts which prove the higher temperature of 
our climate at an early period. 

I think, that, at the time when the flat districts of Switzer- 
land possessed a climate sulliciently warm for the production of 
palms, the Alps did not exist. Tiie Jurti alone formed a high 
land, separated to the south from the sea by a low land, a sort 
of flat coast, which included all the land formed of molasse and 
analogous rocks. Neither the Jura range nor the coast land at 
its base was elevated to such a height above the surface of the 
sea as at the present day. The low part of Switzerland formed 
a real coast lowland. 

At some distance from this coast land, some islands stood at 
no great height above the surface of the sea. Their vegetation 
consisted chiefly of ferns, equisetacea^, and some monocotyledo- 
nous plants, as the casts in the slates of Erbignon, Salvan, G^ 
troz, the Col de Balrae, and other places, seem to prove. 

During this state of things, a great and probably last eleva- 
tion of the Alps took place — an event which the labours of 
Von Buch and Elie de Beaumont have proved to be one of the 
most certain facts in geology. 

The power which effected that great operation extended not 
only to the Alps, but also, though in an inferior degree, to the 
Jura, and to the coast land lying at its base, and very probably 
raised all of them to a much higher elevation than they at pre- 
ent have. 

Every thing leads us to conclude that the Alps were at c 
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time elevated to a much greater height than they at present 
possess. So vast an occurrence must have caused displacements, 
rupturings, fractures, and the formation of hollow spaces ; the 
upndsed masses must have fallen together, and sunk until all 
the unsupported parts again assumed a fixed position, and the 
whole mass acquired its present stability. 

The elevation to so great a height above the sea, in combina- 
tion with the diminution of the temperature of the earth itself, 
must have produced a great change in the climate of these dis- 
tricts. The climate which was capable of producing the Cha- 
ffUBTopSy and other plants of warmer lands, must have been 
converted into the climate of high northern latitudes. The at- 
mosphere was cooled ; the Alps were covered with snow, which, 
as it constantly fell into the valleys, formed those vast glaciers 
which gradually covered the whole of lower Switzerland, and 
pushed their moraines to the summit of the Jura. These gla- 
ciers then began to diminish and to retire, when the sinking al- 
ready mentioned took place ; and as the height of the Alps, the 
Jura, and the intermediate flat countries, became gradually less 
considerable, the climate gradually ^became warmer, until at last 
it acquired its present temperature. 

The Chamcerops formerly flourished in the neighbourhood of 
Vevey and Lausanne, That district probably formed, as al- 
ready mentioned, a coast lowland, and must have had a mean 
temperature of 17°.6 cent. (64° F.) The mean temperature of 
those alpine valleys in which glaciers are not indeed formed, 
but are preserved, is 6° (43° F.) This is, for example, the mean 
temperature of Chamouny. If we assume that the temperature 
diminishes 1° cent, for every 160 metres diminution of height, 
then the land which had a mean temperature of 17°.5 must 
have been elevated 1840 metres (17.5 — 6x160 = 1840), in 
order to reduce the temperature to 6°. But as the present height 
of Vevay, which is the same as that of Geneva, amounts to 
372 metres, that district must have undergone a sinking of 
1468 metres. If we assume the same amount of sinking for the 
Alps, Mont Blanc must have had a height of 6278 metres, an 
elevation not nearly equal to that of the highest summits of the 
Himalaya, of the Nevados of Illimani and Sorata, or of Chim- 
borazo. 



Memoir on the Metamorphoses in tJte Macrourae or Long-tailed 
Crustacea, exemplified in the Prawn {PaleBmon serratua). 
By W. V. Thompson, Esq., F. L. S., Deputy Inspectoi> 
General of Hospitals. {Communicated by Sir Jami^s Mac* 
Grigob, Bart. M. D., R R. S., kc.) With a Plate.' 

Having in my Zoological Researches, and in subsequent 
memoirs, fully developed the metamorphoses in the Brackyurae 
or crabs, I am happy to have it in my power to make known 
similar changes in the Macrourae, and which have been traced 
in the prawn in a very satisfactory manner, as well as in the 
shrimp, and some others of this tribe of the Crustacea ; in all of 
which tho larva, although different from that of the crabs, is 
nevertheless a Shizopoda, generally of a totally different aspect 
from the parent animal, and provided at first with a very limited 
number of cleft members, commonly two or three pair, perfectly 
analogous to those of the Zoe ; these larvse, it must be farther 
observed, do not, in their subsequent stages, become MegalopeSy 
like those of the crabs, but appear to undergo a successive de- 
velopment, probably embracing several stages. 

For several seasons previous to 1S2H, I had repeatedly met 
with animals in the harbour of Gove, so exactly similar to 
Slabber's metamorphosed Zoe (Zool. Res, pi. 1. fig. 1, h), and 
scarcely doubting the accuracy of his observations at that time, 
that I wished for an opportunity of verifying the fact by similar 
attentions bestowed upon some zoea, the result of which turning 
out so contrary to my just expectations, (as given Zool. Res. 
mem. 1st, p. 8), it still remained a desideratum to know what 
this nondescript really was ; the most probable conjecture beiug 
that it might prove the intermediate stage of some of the Ma- 
crourae. 

The summer of 1828 put me in possession of this interesting 
information ; for by hatching the ova of the prawn, it was dis- 
covered to be the first stage of that animal ! numbers of them 
being excluded while actually under observation (as represented 
Fig. 1.) ; thus proving that the Macrourae are also subject to 
metamorphosis, but that the larva bears no farther relation to 
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zoea than in its members, which are similarly cleft, with the 
outer divisions adapted to natation. Slabber (as suggested 
Zool. Res. p. 8)9 no doubt committed some serious mistake ; for, 
making allowance for the greater accuracy of the delineations I 
have given, there is every reason to suppose the two animals 
identical, or that both are derived from thfe same individual spe- 
cies of Palcemonj viz. serratus. 

As it would be highly desirable to trace the metamorphoses 
of these larvae into the perfect animal, it was attempted to pre- 
serve them alive, but without success. 

At the same season of the preceding year, an animal was cap- 
tured, (of which Fig. 2. is a representation), the correspondence 
of which with the above larvae, in colour and size, renders it 
more than probable that it is the same in a more advanced stage, 
having acquired an additional pair of cleft members, and a pair 
of scales at each side of the tail, as in the animal figured Zool. 
Res. pi. i. fig. 6. a, from the equatorial region 6f the Atlantic, 
which we may therefore consider as the advanced larva of some 
oceanic type of this tribe. 

Another animal, which can be no other than the prawn in a 
still more advanced stage, was taken July 26. 1824, (Figs. 8, 
4) 5) : in this remarkable stage, it is now no longer doubtful to 
what perfect type it belongs, as it presents the general appear- 
ance of the prawn, but still retains the natatory division of the 
members, now increased to six pair ; the subabdominal fins, al- 
though conspicuous, are as yet rude ; and the frontal spine kx 
rostrum exhibits only three serratures, placed far behind, over 
the dorsum of the corselet. Still it is so remarkably prolonged 
in front, as nearly to equal the antennae in length. 

We have here three distinct stages, in each of which the ani- 
mal differs considerably ; and from the disparity in size between 
the second and third, it is most probable that there is at least 
one intermediate stage between these two, in which the larva 
may be supposed to present a shorter rostrum than the last, \nth 
fewer or no serratures, and a less number of cleft members. 
This being kept in view, will prevent such observers as may 
meet with animals of this description from unnecessarily bur- 
thening the class with new genera and species. Indeed it must 
be deemed a fortunate circumstance on this account, that the 
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discovery of the metamorphosis preceded the knowledge of the 
major part of the larvte of the Crusiacea, which must otherwise 
have formed a very formidable group of Shizopoda, well calcu- 
lated to bewilder future zoologists. 

For the benefit of siitli zoologists as may wish to witness for 
themselves the hatcliing of the ova of the Palixmon, it may be 
observed, that the females, which are vastly more numerous than 
the males, carry their ova attached in groups to the inner branch 
of the subabdominal fins, and that these ova are at first of an 
oval figure, a pate yellowish-brown colour, and small size, but 
that as they increase in size they become more round, change to 
dark brown, then to reddish-brown, acquiring gradually greater 
translucency, and a pale flesh colour, with black eyes. Females 
arrived at this stage of gestation, being kept in frequently re- 
newed sea water for a few days, will assuredly confirm what I 
have above stated. 

EXPLANATION OF THE FIGURES IN PLATE I. 
Fig. 1. Larva of Prawn {,Paiamoit lemi/iu) when first hutched ; n, of the na- 
tural ei^e, and b ma^ailied. A aide view of rostrum, c. One of its 
clefl members more magnified, d. 

2. Intermediate itiige of the same? Natural size, a, uid magnifieil, k 

3. Supposed last stnj^ of the larva of the Prawn. Natural size, □, and 

magnified, b. 

4. Another sketch of the fore-part and tail of the same. A nBtatory di- 

vision of the Fedimanilla, a. b, c, Du. of the Ina chelate members. 
d, e,f. Do. of the three posterior members. 
^_ 6. One of the second pair of chelite members more highly msgnitied. 



C(msideratiotts respecting a Nasj Pover which acts in the For- 
mation of Organic Bodies.- By M. Bekz£1,iu£. 

When new compounds are formed in unorganized substances 
in consequence of action between different bodies, it is the result 
of ihe mutual tendency of tliese bodies to comply, in a more per- 
fect way, with their affinities. On the one hand, those substaneea 
whose affinities are the strongest combine ; and, on the other, 
those which have the weaker affinities are expelled. Previous 
to the year J800, it was not supposed that any other determinate 
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causes of these phenomena existed, than the power of this affi- 
nity itself, along with heat, and, in some circumstances, light 
At that date the influence of electricity was detected ; and short- 
ly aftervtrards we were led to confound the electrical agency over 
bodies with the chemical, and to consider affinity as nothing 
more than the manifestations of opposite electricities, heightened 
by light and heat. But still, even this system supplied bo other 
means of explaining the origin of new compounds than the sup- 
position that, by the approximation of bodies thus put into con- 
tact, the electrical influence succeeded in more completely neu- 
tralizing them. 

Starting with these views, which are deduced from the effiscts 
which occur in unorganised bodies, and then studying the che- 
mical actions which organised bodies present, we«observe that 
in the organs of these latter the most different kinds of products 
are elaborated, notwithstanding that the matter whence they all 
proceed consists in general only of one identical liquid, circulat- 
ing in the vessels with more or less velocity. The vessels of 
the animal body, for example, without interruption, receive 
blood from the heart, and, nevertheless, at their extremities se- 
crete milk, bile, &c. without the admission of any other liquid 
which is capable, in the way of double affinity, of affecting any 
decomposition whatever. There is clearly here a fact, of which 
the science of unorganised matter can give no explanation. 

At this epoch M. Kirckhoff^ discovered that starch, dissolved 
in a diluted acid, is transformed, at a certain temperature, first 
into gum, and then into sugar. It was then inquired, accord- 
ing to the prevailing views with respect to effects of this kind, 
what that substance was which the acid had taken from the starch 
in reducing it into sugar ; but it was found that no gas had 
escaped, as the acid reappeared, by means of alkalies, in its ori- 
ginal quantity ; that no new combination had been formed ; and 
that the liquid contained nothing else than sugar, in quantity 
equal, and even superior, to the quantity of the starch employ- 
ed. The cause, then, of this change was as problematical as 
that of the secretions in organised bodies. 

M. Thenard soon afterwards discovered the peroxide of hy- 
drogen, a liquid whose elements are very feebly retained toge- 
ther. Upon this substance acids produce no change ; but alka- 
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lies, on the contrary, occasion a tendency lo decomposition, a 
species, in short, of ferraenlation, in whicli, of consequence, there 
ia a separation of oxygen, and water remains behind. But what is 
peculiarly interesting is, that the same effect is producetl not only 
by the aciion of such bodies as are soluble in this liquid, but also 
of various solid bodies, some organised and others unorganised ; 
as, for example, by the peroxide of manganese, silver, plalina, 
gold, and even by the fibrine of blood. The substance ivhicli 
produces the decomposition undergoes no alteration; nor does 
it become an element of the new compound, and therefore it 
operates by an inherent power, which, though unknown as to 
its essence, is, nevertheless, demonstrated by its effects. 

Shortly before this discovery of M. Thenard, Sir H- Davy 
had noticed a phenomenon, the connection of which with the 
preceding was not immediately recognised. He had proved 
that platinum, heated lo a certain extent, and brought into con- 
tact with a mixture of tiie vapour of alcohol, or of ether, and 
atmospheric air, possessed the power of producing the combina- 
tion of tliese bodies, whilst other substances, such as gold and 
silver, had not this property. 

A short time after this, Mr E. Davy found that a prepara- 
tion of platinum in a state of extreme mechanical division had 
the power, at. ordinary temperatures, and after being mois- 
tened with alcoliol, of becoming incandescent by the combustion 
of alcohol, at the same time changing this liquid by oxidation 
into acetic acid. 

After this followed the discovery of Dobereiner, which was 
the most important of them all. He demonstrated the property 
which spongy platinum has of setting fire spontaneously to a 
current of hydrogen gas projected into atmospheric air ,- a phe- 
nomenon which the researches of The'nard and Dulong extend- 
ed to many other bodies, both simple and compound, but with 
this restriction, that, whilst platinum, iridium, and some other 
metals of similar character, acted at temperatifres below 32° Fahr., 
those other bodies, such as gold, and still more silver, required 
much higher temperatures, and glass a heat of 300° or more. 

Thus, this property, which at first was considered as acting 
in a way that was altogether singular, appeared to be a general 
ptoperty, though acting differently in relation to different bo- 
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dies ; and it became possible to deduce from it certain applica- 
tions. We now know, for example, that, in the act of fermen- 
tation, in the transformation of sugar into alcohol and carbcmic 
add, the change which is effected by the insoluble substance which 
18 called Jerment or yeast, and which may be replaced, though 
with less certainty, by animal fibrine, by albumen, by cheesy 
matters, Sz:c. &c. cannot be explained by any chemical action be- 
tween sugar and yeast, and that no phenomenon in unorganis- 
ed bodies approaches it so nearly as the action of platinum, of 
silver, and of fibrine, in the decomposition of the peroxide of 
hydrogen into oxygen and water. It was, therefore, only na^ 
tural to suppose that the mode of acting of yeast was analo- 
gous. 

The transformation of starch into sugar, by means of sul- 
phuric acid, had not hitherto been arranged and connected with 
the preceding facts ; nevertheless, the discovery of dioHasey a 
substance which acts upon starch in a similar manner, but with 
much greater energy, directed attention to this analogy ; and the 
parallel was completely demonstrated to our satisfaction by the 
ingenious researches of M. Mitscherlich regarding the formadon 
of ether. Among the many theories respecting the formation 
of ether, one, as is well known, made the power of the sulphuric 
acid to transform the alcohol into ether to depend upon its power 
of combining with water, admitting that the alcohol, considered as 
a compound of one atom of etherine (C^H^) and two atoms of wa- 
ter, was converted into ether, by yielding the half of its water to 
the acid. This theory, as simple as it was ingenious, was in 
perfect harmony with our knowledge of the actions of the affini- 
ties of bodies; but, notwithstanding, it did not explain why 
other non-acidulous bodies, as strongly disposed for water, did 
not also produce ether. The researches of M. Mitscherlich 
now prove that sulphuric acid, properly diluted, and taken at 
such a temperature that the refrigeration produced by the ad- 
dition of the alcohol may compensate for the heat which is pro- 
duced by the mixture, decomposed the former into ether and 
water, both of which, owing to the temperature surpassing the 
boiling point of water, separated themselves by distillation from 
the mass, and presented, when completely condensed, a mixture 
of the same weight with that of the alcohol employed. The 
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method of operating in tliie experiment, as well as the fact of 
the distillation of the water conjointly with the alcohol, was, it 
b true, known before M. Mit»cherlicli, but to him belonged the 
merit of foregeeing the consequences. In a word, he demon* 
strated, that at this temperature the sulphuric acid acted U{}on 
the alcohol, in virtue of the same jjower which determines ihe 
action of alkalies upon oxygenated water, since the water, eepd' 
rating itself entirely from tlie mixture, had not obeyed any afH- 
nity for the acid ; and he hence concluded, that the action of 
the eulphuric acid and the diastase upon starch, whence resulU 
ed sugar, must be of the same nature. 

It is proved, therefore, that many substances, simple and com- 
pound, solid and in a state of solution, possess the power of ex- 
ercising upon compound bodies an influence essentially distinct 
from chemical affinity, an influence which consists in the produc- 
tion of a displacement, and a new arrangement of their elements, 
without their directly and necessarily participating in it, some spe- 
cial cases onlyexcepted. Assuredly such a power, which is capable 
of eflccliug chemical reactions in unorganised substances, as well 
as in organised bodies, although still too little known to be ac- 
curately explained, must play a far more important part through- 
out nature thao we have hitherto been led to suppose. In de- 
fining it a new power, I am far from wishing to deny that some 
connection exists between its influences and the electro-chemical 
ones, with which we are more familiar ; on the coDtrary, I am 
very much disposed to recognise in it a peculiar manifesta- 
tion of these same influences ; but notwithstanding, so long as 
we have not ascertained the real nature of this power, it will be 
more simple, so far as regards our future reseaicbes, to consider 
it as independent, and to confer upon it, for the facility of com- 
prehension, a particular name. Accordingly, I shall designate 
it, thereby following a well knonn chemical etymology, the ca- 
talytic power of bodies -, and the decomposition it produces I 
shall call catalysis, in the same way as we have designated by 
the term analysig, the separation of the elements of a compound, 
by means of the ordinary chemical afiinitics. This power seems 
/ to coQsist, in a faculty of bodies, by their simple pre- 
d without any chemical participation, to rouse up the play 
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of certain affinities which at that temperature remained inactive^ 
80 as to determine, in consequence of a new arrangement of the 
elements of the compound, a new state of perfect electro-chemical 
neutralization. As this agent acts generally in a manner analo- 
gous to heat, it may be demanded, if being differently graduated^ 
sometimes by a different mode of using the same catalytic body^ 
sometimes by the introduction of different catalytic bodies in the 
same liquid, it would produce, as we often see in the action of 
different temperatures, different catalytic products ; and if, on 
the other hand, the catalytic power of a body can exert itself 
upon a great number of compound bodies, or whether, as our 
experiments appear to indicate, only upon certain bodies, to the 
exception of others ? But in the present state of our knowledge 
it is impossible to decide these questions, as well as many others 
which might be agitated on the subject ; and their solution must 
be left for future research. It is sufficient, for the present, to 
have demonstrated the existence of this power by a number of 
examples; which power, as now expldned, sheds a light al- 
together new upon chemical agency in organized bodies. We 
shall give only one ' example : round the eye of the potato 
we find a portion of diastase accumulated, which is totally 
wanting in the tuber itself, and in the developed germ : in tiiis 
point we recognise a catalytic centre of action, in which the in- 
soluble starch of the tuber is changed into gum and sugar ; and 
this portion of the potato becomes the secreting organ of those 
soluble substances, which go to form the juices of the nascent 
germ. It is not at all likely that the action now mentioned 
should be the only one of its kind in vegetable life ; on the other 
hand, we may decidedly presume that in vegetables, as well as 
in the animal body, a thousand catalytic effects take place be- 
tween the solids and the fluids, whence really result the great 
number of different chemical compounds, whose production at 
the expense of the same physical fluid which we call blood, or 
vegetable juice, is to be explained by no other known cause. 
—From Jahrbtcch fur 1836. — Vcyii H. C. Schumacher^ Ber- 
zeliusy Bessely GausSp Mosevy Otters, and PaucJcSr. Stuttgart, 
1836. 
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Account of a Method of separating Small Quantities of Arsenic 
from Substances with which it may be mixed. By James 
Marsh, Esq. of the Royal Arsenal, Woolwich. (Com- 
municated to the Society of Arts of London).* 

Notwithstanding the improved methods that have of late 
been invented of detecting the presence of small quantities of a 
senic in the food, in the contents of the stomach, and mixed with 
various other animal and vegetahle matters, a process was still 
wanting for separating it expeditiously and com ni odiously, and 
presenting it in a pure unequivocal form for examination by the 
appropriate tests. Such a process should be capable of detecting 
arsenic not only in its usual state of white arsenic or arsenious 
acid, but hkewise in that of arsenic acid and of all the compound 
salts formed by the union of either of these acida with alkaline 
substances. It ought, also, to exhibit the arsenic in its reguline 
or metallic state, free from the ambiguity which is sometimes 
caused by the use of carbonaceous reducing fluxes. It appeared 
to me, that these objects might be attained by presenting to the 
arsenic, hydrogen gas in its nascent state: the first action of 
which would be to deoxygenate the arsenic ; and the next; to 
combine with the arsenic, thus deosygenated, into the well-known 
gas called arsenuretted hydrogen. Being thus brought to the 
gaseous state, the arsenic would spontaneously (so to speak) 
separate itself from the liquor in which it was before dis- 
solved, and might be collected for examination by means of any 
common gas apparatus ; thus avoiding the trouble, difficulty, 
and ambiguity of clarification and other processes whereby li- 
quors, suspected of containing arsenic, are prepared for the ex- 
hibition of the usual tests, or of evaporation and deflagration, 
which are sometimes had recourse to in order to separate the ar- 
senic from the organic substances with which it may have been 
mixed. 

I had the satisfaction of finding, on trial, that my anticipa- 
tions were realized ; and thai I was thus able, not only to sepa- 

• The Large Gold Medal of Lhe Society of Arta of London, was presented 
to Mr Marsh for the above valuable communication, which will appear in the 
Slat voL of the Sodety'a Transactions. 
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rate very minute quantities of arsenic from gruei, Boup, porter, 
coffee, and other alimentary liquors, but that, by coatinuiiig tbe 
process a sufficient length of time, I could eliminate the whc^e 
of the arsenic in the state of araeauretted hydrt^n, ^thet pure, 
or, at most, only mixed with an excess of hydrogen. 

If this gas be set fire to as it issues from the end of a jet of 
fine bore into the commoa air, the hydrogen, as tbe more oom- 
bustible ingredient, will bum 6rst, and will produce aqueous 
vapour, while the arsenic will be deposited either in the metal- 
lic state, or in that of arsenious acid, according as it is exposed 
partially or freely to the air. The former condition is brpught 
about by holding a piece of cold window-glass oppodte to and 
in contact with the flame, when a thin metallic film will be ink 
mediately deposited on its surface ; and the latter, by receiving 
the flame within a glass tube open at both ends, wbidi, in half 
a minute, will be found to be dimmed by a white pulverulent 
sublimate of arsenious acid. By directing the flame obliquely 
upon the indde of the tube, it strikes agtunst tbe gUiss and depoats 
the arsenic, partly in the metallic state. In this case, if the tube, 
while still warm, be held to the nose, that peculiar odour, some- 
what resembling garlic, which is one of the characteristic tests 
of arsenic, will be perceived. Arsenuretted hydrogen itself has 
precisely the same colour, but considerable caution should be 
used in smelling it, as every cubic inch contains about a quar- 
ter of a grain of arsenic 

The requisite apparatus is as simple as possible ; being a glass 
tube open at both ends, and about three quarters of an inch in ita 
internal diameter. It is bent into the form of a syphon aa, 
the shorter leg being about five in- 
ches, and the longer about eight in- 
ches in length. A stopcock b, ending 
in a jet of fine bore, passes tightly 
through a hole made in the axis of a 
soft and sound cork, which fits air- 
tight into the opening of the lower 
bend of the tube, and may be further 
secured, if requisite, by a little com- 
mon turpentine lute. To fix the ap- 
paratus, when in use, in an upright pontion, a hole is loade 
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in the wooden block c for the reception oF the lower part of the 
pillar d, and a groove is cut in the top of the same block to re- 
ceive the bend of the tube a a. Two elastic slips e e, cut from 
the neck of a common bottle of India rubber, keep the tube 
firm in its place. 

The matter to be submitted to examination, and supposed to 
contain arsenic, if not in the fluid state, such as pastry, pudding, 
or bread, &c., must be l»i!ed with two or three fluid ounces of 
clean water, for a sufficient length of lime. 

The niixture so obtained must then be thrown on a filter to 
separate the more solid parts : thick soup, or the contents of the 
stomach, may be diluted with water and also filtered ; but water- 
gruel, wine, spirits, or any kind of malt-liquor, and such like, 
or tea, coffee, cocoa, &c., can be operated on without any pre- 
vious process. • 

When the apparatus is to be used, a bit of glass rod about 
an inch long, is to be dropped into the shorter leg, and this is 
to be followed by a piece of clean sheet zinc, about an inch and 
a half long and half an inch wide, bent double, so that it will 
run down the tube till it is stopped by the piece of glass rod 
first put in. The stopcock and jet are now to be inserted, and 
the handle is to be turned so as to leave the cock open. The 
fluid to be examined, having been previously mixed with from 
a drachm and a half to three drachms of dilute sulphuric acid 
(1 acid and 7 water), is to be jwured into the long leg, till it 
stands in the short one about a quarter of an inch below the 
bottom of the cork. Bubbles of gas will soon be seen to rise 
from the zinc, which are pure hydrogen, if no arsenic be pre- 
sent ; but, if the liquor holds arsenic in any form in solution, 
the gas will be arsenuretted hydiogen. The first portions are 
to be allowed to escape, in order that they may carry with them 
the small quantity of common air left in the apparatus ; after 
which the cock is to be dosed, and the gas will be found to ac- 
cumulate in the shorter leg, driving the fluid up the longer one, 
till the liquor has descended in the short leg below the piece of 
zinc, when all further production of gas will cease. There is 
thus obtained a portion of gas subject to the pressure of a co- 
lumn of fluid of from seven to eight inches high : when, there- 
fmre, the stop-cock is opened, the gas will be iproi^Ued'sviv'tRrox^ 
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fcNPce through the jet, and, on igniting it as it issues (which 
must be done quickly by an assistant)^ and then holding hori- 
20Dtally a piece of crown or window-glass /^ over it, in such 
a manner as to retard slightly the combustion, the arsenic (if 
any be present) will be found deposited in the metallic state 
on the glass ; the oxygen of the atmosphere being employed in 
osydizing the hydrogen only during the process. If no arse- 
nic be present, then the ]^t of the flame as it issues has a very 
different appearance; and, although the glass becomes dulled in 
the first instance by the deposition of the newly formed water, 
yet, such is the heat produced, that in a few seconds it becomes 
perfectly clear, and frequently flies to pieces. 

If the object be to obtain the arsenic in the form of arsenious 
add, or white arsenic, then a glass tube, from a quarter to half 
an mcii in diameter (or according to the size of the jet of flame), 
and eight or ten inches in length, is to be held vertically over 
the burning jet of gas, in such a manner that the gas may un- 
dergo perfect combustion, and that the arsenic combined with it 
may become sufficiently oxydized ; the tube will thus, with pro- 
per care, become lined with arsenious acid in proportion to the 
quantity originally contained in the mixture. 

When the glass tube is held at an angle of about forty-five 
degrees over the jet of flame, three very good indications of the 
presence of arsenic may be obtained at one operation ; viz., me- 
tallic arsenic will be found deposited in the tube at the part 
nearest where the flame impinges, — white arsenic or arsenious 
acid at a short distance from it, — ^and the garlic smell can be 
readily detected at either end of the tube in which the experi- 
ment has been made. 

As the gas produced during the operation is consumed, the 
acid mixture falls into the short limb of the tube, and is thus 
again brought into contact with the zinc, in consequence of which 
a fresh supply is soon obtained. This gas, if submitted to either 
of the processes before described, will give fresh indications of 
the presence of the arsenic which the mixture may have origin- 
ally contained ; and it will be easily perceived that the process 
may be repeated as often as may be required, at the will of the 
operator, till no further proofs can be obtained. 

When certain mixed or compound liquors are operated on in 
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this apparatus, a great quantity of froth is thrown up into the 
tube, whicli may cause a little embarrassment by choking the 
jet. I have found this effect to take place most with the con- 
tents of the stomach, with wine, porter, tea, coflee, orsoup, and, 
indeed, with all mucilaginous and albuminous mixtures. The 
means I adopt to prevent this effect from taking place, or, at 
least, for checking it in a great measure, is to grease or oil the 
interior of the short hmb of the apparatus before introducing 
the substance to be examined, or to put a few drops of alcohol 
or sweet-oil on its surface previously to introducing the stop- 
cock and its appendages. I have, however, found, if the tube 
be ever so full of.frolh in the first instance, that, in an hour or 
two, if left to itself, the bubbles burst, and the interior of the 
tube becomes clear, without at all affecting the results. 

In cases where only a smalt quantity of the matter to be 
examined can be obtained, I have found a great convenience 
in using the small glass bucket g. Under such circum- 
stances, the bent glass tube may be filled up to within an inch 
of the Sihort end with common water, so as to allow room for the 
glass bucket, whicli must be attached to the cork, &c. by means 
of a little platina wire ; a bit or two of zinc is to be dropped into 
the bucket, with a small portion of the matter to be examined, 
and three or four drops of diluted sulphuric acid (acid 2, water 
li) ; and the whole is then to be introduced into the mouth of 
the short limb of the tube. The production of gas under this 
arrangement is much slower, and, of course, requires more time 
to fill the tube, than in the former case ; but the mode of ope- 
rating is precisely the same. Indeed, it is of great advantage, 
when the quantity of arsenic present is very minute, not to al- 
low the hydrogen to be evolved too quickly, in order to give it 
time to take up the arsenic. 

A slender glass funnel will be found of service when as much 
as a table-spoonful, or even a tea-spoonful of matter, can be ob- 
tained for examination. In this case, the tube is to be partly 
filled with common water, leaving a sufficient space for the sub- 
stance to be examined ; a piece of zinc is to be suspended from 
thfjcork by a thread or wire, so as to bang in the axis of the 
tube; and the fluid to be operated on, having previously been 
mixed|with dilute sulphuric acid, is then to be poured through 
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the funnel carefully, so as to surround the zinc, avtHding, as Ux 
as possible, to mix it with the water below, and the stopcock and 
its appendages are to be replaced in the mouth cS the tube ; the 
production of the gas then goes on as before stated, and the 
mode of manipulating with it is exactly the same as described in 
the foregoing part of this paper. 

It will be necessary for me, in this place, to explain the me- 
thods I employ after each operation, to determine the integrity 
of the instrument, so as to satisfy myself that no arsenic remains 
adhering to the inside of the tube, or to the cork and its appen- 
dages, before I employ it Icir another operation. 

After washing the apparatus with clean water, a piece of zinc 
may be dropped in, and the tube filled to within half an inch ef 
the top of the short limb ,- two drachms of diluted sulphuric acid 
are then poured in, and the stopcock and cork secured in its 
place ; hydrogen gas will in this case, as before, be liberated, 
and fill the tube. If the gas as it issues from the jet be then 
inflamed, and a piece of window-glass held over it as before de- 
scribed, and any arsenic remains, it will be rendered evidmt by 
being depoated on the glass ; if so, this operation must be re- 
peated till the glass remains perfectly clean, after having been 
exposed to the action of the gas. 

When I have had an opportunity of working with so large a 
quantity of mixture as from two to four pints (imperial measure), 
I then have employed the instrument here figured, which is, in- 
deed, but a slight modification of one of the instantaneous light 
appearances, now so well known and used for obtaining fire by the 
aid of a stream of hydrogen gas thrown on spongy platinum. 
It will, therefore, be of importance only for me to describe the 
alteration which I make when I employ it for the 
purpose of detecting arsenic. In the first place, I 
must observe, that the outer vessel a, which I use, 
holds full four pints, and that the jet of the stop- 
cock is vertical, and its orifice is twice or three times 
larger than in the instrument as generally made 
for sale, and also that there is a thread or wire at- 
tached to the cork of the stopcock b, for suspending 
a piece of zinc c, within the bell-glasg. 

With an instrument of this description, I have operated on 
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one grain of arsenic in twenty-eight tliousand grains of water 
(or four imperial pints), and Iiave obtained therefrom, upwardt 
of one hundred distinct metallic arsenical ltusIs. 

Similar results have been obtained with perfect success from 
three pints of very thick soup, the same quantity of port wine, 
porter, gruel, tea, coffee, &c, &c. 

It must, however, be understood, that the process was allowed 
to proceed but slowly, and that it required several days before 
tlie mixture used ceased to give indication of the presence of ar- 
senic, and, also, a much larger portion of zinc and sulphuric 
acid was employed from time to time, than when working with 
the small bent tube apparatus, in consequence of the large quan- 
tity of matter operated on under this arrangement. 

With the small apparatus, I have obtained distinct metallic 
crusts, whenoperating on so small a quantity as one drap of 
Fowler's solution of arsenic, which only contains one-120th part 
of a grain. 

The presence of arsenic in artificial orpiraent and realgar, in 
Scheele's green, and in the sulphuret of antimony, may be rea- 
dily shewn by this process, when not more than half a grain of 
any of those compounds is employed. 

In conclusion, I beg to remark, that although the instruments 
I have now finished describing, are the form I prefer to all that 
I have employed, yet it must be perfectly evident to any one, 
that many very simple arrangements might be contrived. In- 
deed, I may say unequivocally, that there is no town or village 
in which sulphuric acid and zinc can be obtained, but every 
house would furnish to the ingenious experimentalist ample 
means for his purpose ; for, a two-ounce phial, with a cork and 
piece of tobacco-pipe, or a bladder, with the same arrangement 
fixed to its mouth, might, in cases of extreme necessity, be em- 
ployed with success, as I have repeatedly done for this purpose. 

The only ambiguity that can possibly arise in the mode of 
operating above described, arises from the circumstance, tliat 
some samples of the zinc of commerce themselves contain arse- 
nic ; and such, when acted on by dilute sulphuric acid, gave out 
arsenuretted hydrogen. It is, therefore, necessary for the ope- 
rator to be certain of the purity of the zinc which he employs, 
and this is easily done by putting a bit of it into the apparatus. 
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with only some dilute sulphuric add ; the gas thus obtained b 
to be set fire to as it issues from the jet ; and if no metallic film 
is deposited on the bit of flat glass, and no white sublimate with- 
in the open tube, the zinc may be regarded as in a fit state for 
use. 



Mean Temperature ofMo^itreal, Lower Canada^ Jbr the period 
€f Ten Years^ viz. from 1826 to 1836 inclusive. By Aju 
CHiBALD Hall, M.D. In a Letter to the Secretary of the 
Wemerian Natural History Society. 

Montreal, Lower Caxada, 
Sir, February 8. 1836. 

I HAVE taken the liberty of transmitting to you j through the 
hands of Alexander Shakel, Esq. A. M. of this city, the fol- 
lowing statement, manifesting the mean temperature of the city 
of Montreal, and which, I conceive, might prove an addiuon to 
other data in your Society ^s possession of a similar nature. 

The mean temperature, as given below, may be reUed on as 
substantially correct, being deduced from the meteorological 
tables of the afore-mentioned gentleman, who has been in the 
habit of making daily observations for the last fifteen or twenty 
years ; and moreover, his thermometer, having never during 
that time been removed from the station it at present occupies 
indicates a temperature upon which the same modifying powers 
have always exerted a corresponding degree of influence. 

The means of the months are deduced from the series of two 
daily observations, the one at 7 oVlock a. m., when it may be 
assumed that the temperature is at minimum^ the other at 
S o'clock p. M., when it may be stated to be at maximum. 

I have also appended the mean temperature of the seasons^ 
and the hottest and coldest days in each year,. with the tempe- 
rature of each, as recorded in the journal. With respect to the 
correctness of the former, it may be urged in opposition, that 
they have not the same tri-monthly duration here as in other 
latitudes; our spring and autumn, e.g. seldom exceeding six 
weeks or two months. My sole object in allotting to each their 
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quarterly duration was to facilitate a comparative examiDation 

of the same periods of the year ia other climates. 
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13.8 


I7"l 
13.7 
29.2 
40.2 
55.8 
65,6 
70.8 
G7.8 
5&7 
49.0 
38.8 
10.8 




July, 

October,.... 

November,. 



M TEMPERATURE OF THE 



Of Spriso, be-1 
inclulve, ' ) 


1 


iB2e. 


1IK7. 


1838. 


IffM. 


1830, 


1831. 


IBS-i 


183a 


1834. 


1815. 


„:, 


..:■ 


55°e 


56!3 


56^2 


5e!3 


51.6 


64tD 


6S.2 


49^8 


OtStj>t»a:B,b«.-i 
ginDiogJune21,f 
ending Sept. 21, f 


J&.6 


68.6 


73.4 


67.9 


70.8 


70.7 


89.6 


68.0 


77.4 


8&8 


Of AuTCMM, be- 
ginning Sept. 22. ( 
ending Dec. 20, f 
incluflve, 

OfW.VTEB,be- 


40.1 


3&1 


37.8 


40.3 


44.3 


37.7 


38.8 


3a3 


3^4 


33.S 























lBH!-7 


1837-11 


ma-o 


ia».a 


1B30-1 


IFI.TI-2 


ia,T2-,i 


llftw 


lauji 


ending Mar. 19, 
indusiTe, 


17.3 


23.0 


16.7 


22.1 


21.9 


17.6 


17.0 


22.2 


17-1 





■J TEUFERATITRE OF T&B VEARS 



. . . . 47.1 


1831, 


. . . . 44.7 


1832. . . . 




1833,' 


46.0 


1834, 


47.8 


1835, 



1828, 
1829, 
1S30, 

Meait TEHPEBATiiitE of the CiTV OP MosTBEAL, ia\ 
I*t. 4&- 31' N., Long. 73° 35' W., . . } 



46.8 
44.7 

44.8 
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HAXtMUH AND MINIMUM TEMPERATURE IN EACH YEAR. 



Max. July 13, . 


. 96% 




(July 8, . . 


. 69-1. 


Min. Feb. 1> . 


. 28 — 


M^ax. 


J ... 5, • 


. ^^-^ 


1827, 




ATJK €. d% . 


1 ... 8, . 


. 89 + 




. 86 + 




lAug.31, . 


. 89 + 


. 86 + 


^^in 


f Jan. 29, . 
i Feb. 26, . 


. 17^ 


Min. Feb. 12, . 


. 20 — 


iU III* 


. 17 — 


1828, 






1833, 




Max. June 27, • 


. 98 + 


Max. 


/June 23, . 
(Aug. 21, . 


. 90 + 


Min- Bee 20, . 


. 20 — 


. 90— 


1829, 




Min. 


Jan. 19, • 


. 2»+ 


M-{J"ui7it : 


. 94 + 
. 94 + 


Max. 


1834, 

July 25, . 


. 96 + 


Mlm Jan. 4, . 


. 23 — 


Min. 


Jan. 25, 


. 16 — 


1830, 






1836^ 




Max. July 17, • 


. 93 + 


Max. 


Aug. 12, . 


. 98 + 


Min. Jan. 31, . 


. 20 — 


Min. 


Bee. 17, . 


. 25^ 


1831, 










Max. June 1, . 


. 97+ 








Min. Bee 22, . 


. 17-- 









A few remarks, and I shall conclude. 

By a reference to the means of the years, the fact will be ap- 
parent, that a gradual decrease of temperature has marked them, 
as they have successively passed away, a circumstance not very 
consonant with the almost universally received opinion, that coun- 
tries become gradually warmer in the ratio of their cultivadon, 
pc^lation, &c. 

The last year (1835) holds a conspicuous place in point of 
lowness of temperature, its mean being 2^8 lower than die 
mesn of the means of the ten years. It may also be remarked^ 
that 1830 stands in a diametrically opposite point of view, its 
mean being SM higher. 

With respect to the relative means of the months, it is not ^ 
unworthy of notice, that December 1835 was only excelled in 
point of frigidity by the same month of 1831, the difference 
between the two being only 1°.2. In like manner do July 1884 
and August 1828 stand pre-eminent for heat. 

Perhaps few other climates possess the same range of tem- 
perature as the one peculiar to this country ; in proof of which 
it is only necessary to refer to the maximum and minimum tem- 
peratures in each year. The highest temperature recorded in 
the journal is 98° +, which only occurred twice during the pe- 
riod of the ten years. The lowest temperature to be met widl 
OfCiMTed only once, in February 1. 1836, when the thermometer 
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iudicated 28° — . &y deducing the means of the maximum 
heat and cold, as shewn above, we shall have 9S^8+ as the 
mean of the former, and 21°.4 — as the mean of the latter, thus 
indicating a thermometrical range of 114°.2. I have the ho- 
nour to remain, yours, &c. 

AnCHlBALO HAtL, M. D, 



Second Repori of the Meteorohgical Committee of the South 
African Literary and Scientific Institution. — Read IKS 
July 1835. 

The Meteoroiogkal Committee having proceeded to draw up 
and circulate a compendious body of instructions for making and 
registering Meteorological Observations — the same which forms 
a part of their first Report to this Institution — and having, 
moreover, distributed in various quarters copies of the printed 
forms alluded to in p. 16 of that Report — have received in con- 
sequence communications from various parts of this colony, in 
most instances expressing great willingness to co-operate in the 
observations recommended, but in almost ever/ case complain, 
ing of the want of meteorological instruments, and in sonne, re- 
questing a supply. Your Committee are not without hopes of 
being enabled in some instances to supply the deficiency. Mean- 
while they have to acknowledge the receipt of a regular return, 
according to their printed form, from Captain Wolfe, Com- 
mandant of Robben Island, of the slate of the Barometer, in- 
terior and exterior Thermometer, Wind, and Weather, at the 
hours agreed upon, during the whole of January, February, 
March, and April, of the present year, with the promise of their 
future regular continuance. In this communication the obser- 
vations appear to liave been made with such regularity, and the 
instructions of the Committee generally so well attended to, as 
leads them to regret that the barometer employed should (as 
appears by the numbers set down) be one capable of being read 
only to the nearest tenth of an inch, and to render ihem very 
desirous to supply a better. A spare barometer belonging to 
the Royal Observatory has been accordingly placed at iheir dis- 
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posal by the Astronomer Royal, and so soon as it shall be fur- 
nished with a new tube, and otherwise repaired, will be for- 
warded to Captain Wolfe, with a request that his series of ob- 
servations may be continued with this instrument, instead of 
that at present used; — Robben Island being in many respects 
a highly advantageous station for acquiring an insight into the 
Meteorology of this point of the coast, much more so than Cape 
Town Itself. 

From Worcester, your Committee have received a register of 
the Thermometer only (having no Barometer), from P. J. 
Truter, Esq. Civil Commissioner for the district, for the month 
of January of the present year. Having only one Thermome- 
ter, which is used both for ascertaining the interior temperature 
and that of the outer air, the Committee would recommend that 
he should be supplied with at least one other, and be requested, 
until a barometer can be procured, to fill up the column of the 
indoor Thermometer with observations of the hygrometric state 
of the air, as ascertained by the depression of temperature pro- 
duced by wrapping the bulb in wet linen or cotton, and sus» 
pending it freely, in the manner recommended in p. 18 of their 
Instructions. 

The Committee have also received from the Astronomer Royal, 
and from Sir J. Herschel, hourly Observations at the Solstices 
of December 1834 and June 1835, and the Equinox of March 
1835, made according to the plan proposed in their printed In- 
structions. The comparison of these observations has shewn, 
that, in this locality at least, even at stations so near together 
as Feldhausen and the Royal Observatory, the fluctuations of 
atmospheric pressure are very far from nicely corresponding, 
and that, so long as any wind subsists in a mountainous dis- 
trict, the atmospheric strata can by no means be regarded as 
horizontal. The calm, however, having been complete and un- 
interrupted for ten successive hours on the night of the 22d 
ult., afforded an excellent opportunity for determining the dif- 
ference of level of the two stations, which appears to be 129 feet 
8 inches, subject to a trifling correction for the zero points of 
the barometer, which remains to be more exactly ascertained. 

CcHnmunications have been received by the Committee from 
&x £• Ryan, Chief-Justice of Calcutta, containing a Register 
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of the Barometer and Thermometer, kept by himself during hia 
passage from Table Bay to Calcutta, in the monlhs of Decem- 
ber, January, and February 1834-5; from M^Hardy, 

Esq. Surgeon on board the Mountstuart Elphinatoae .contain- 
ing a similar register made in tho voyage of that ship from 
Table Bay to London, during parts of the months of September 
and October 1834; from Captain Wauchope of H.M.S. Thslia, 
containing extracts from a Journal of the Barometer and TIjlt- 
mometer, &c. observed on board of H.M.S. Eurydice, off Sal- 
danha Bay, during a heavy gale in 1819, as also in Table Bay 
during a violent north-wester in 1817 ; and, lastly, from H. W. 
Innes, Esq. Surgeon on board the Sherburne, containing a si- 
milar register kept during the approach to and after the arrival 
of that ship in Table Bay in January 1835. 

Of the two former of these communications (those of Sir E. 
Ryan and of Mr M'^Hardy), it must be observed, that they 
both, but especially the first, afford strong corroborative, and 
indeed quite decisive, evidence of that important meteorological 
fact, of a considerable depression of the barometer in approach- 
ing to the equator from extra-tropical latitudes. Sir E. Ryan's 
barometer, previous to hia saihng, was compared, through the 
medium of a portable barometer in possession of Sir J. Her- 
schel, ivilh the Mural Circle Barometer of ibe Cape Observa- 
tory, the difference of which, from the standard of the Royal 
Society, had been previously ascertained by two distinct com- 
parisons, agreeing perfectly inter se, made by the intervention 
of the above-mentioned portable barometer, which had been 
brought to the Cape by Mr Henderson, and again transported 
by bim to London. By these comparisons, it was found that 
Sir E. Ryan's barometer required a correction of — 0.116 in. 
to reduce it to the Royal Society's standard. This correction 
being applied, and the reading so corrected being reduced to the 
freezing temperature, and classed into groups in zones of 10° in 
breadth, proceeding northwards and southwards from the equa- 
torial zone (between the latitudes 5° N. and 5° S.) according to 
the observed latitudes of the ship at noon of each day, ^ve as 
follows : — 
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Ltanto of tlw ZoM of L«dtiid«. 


Number of 

DftY^ObNT- 

Tattoos. 


Mean Premue 
obMTvedin 
Inches. 


Mean correspond' 
Ing ofaMrrad 
LaUtude. 


Equatorial Zone. 
Lat. 5&N. to 5*S. 
5 ••• to 16 ... 

... 15 ... to 25 ... 

... 25 ... to 35 ... 

... 35 ... to 40 ... 


7 

10 

8 

10 

24 


29.821 
29.849 
30.039 
30.125 
29.934 


©• 41' 

f 50 

19 12 

31 

38 85 



The observations of Mr M^Hardy, though extending only to 
latitudes south of the equator, and, though evidently made with 
iax less care, and with an instrument in which the fluctuations 
arising from the motion of the ship are very imperfectly d& 
stroyed, yet, when reduced and grouped in a inmilar manner^ 
afford a result agreeing in their general tenor very satisfactorily 
with those of Sir E. Ryan. To render them comparable, as the 
zero of Mr M^Hardy^s barometer is unknown, a correetioii of 
— 0.188 has been applied to all his reduced observations^ by 
which the equatorial indications 6f the two barometers are made 
to agree, and the following Table exhibits their results when so 
reduced, grouped, and corrected : — 



Limits of the Zone of Latitude. 


Number of 
Days' Obser- 
vations. 


Mean Pressure 
in inches. 


Mean correipond- 1 
ing Latitude. 1 


Lat. O'N. to 5°S. 

5 ... to 15 ... 

... 15 ... to 25 ... 

... 25 ... to 35 ... 


8 

5 

6 

16 


29.821 
29.802 
29.960 
30.085 


!<» 42/ 

9 20 
19 41 
31 20 



The total depression concluded from the latter series of ob- 
servations agrees very nearly in amount with that stated by Sir 
J. Herschel, as the result of his own observations during bis 
voyage from England. The general fact may now therefore 
be looked upon as unequivocally established, and it is hoped 
that it will henceforth attract the attention of all voyagers; and 
that observations will be diligently accumulated for the pur- 
pose of ascertaining the law of variation of atmospheric pres- 
sure in all latitudes both within and beyond the tropics, and in 
either hemisphere, since it is very possible that the same exact 
law may not be found to apply to both, and that the Atlantic, 
Indian, and Pacific Oceans may offer differences depending on 
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their different extent and relation to tlie continents adjacent to 
them. 

If, in a report like tliis, it be allowed to speculate on the 
causes of meteorologies phenomena, it appears extremely pro- 
bable that the equatorial depression iu question arises from the 
same cause which produces the trade winds, viz. the rarefaction 
and consequent ascent of tite equatorial air, which, altbough 
constantly supplied from the extra-tropical latitudes, is yet not 
supphed instanier, nor without a due dynamical motive force, 
which, in a free elastic fluid, can be no other than an excess of 
pressure on the side from which the supply is drawn, or (which 
comes to the same thing) a diminution of ii, in the nature of a 
" suction," on that side towards which the super^cial currents 
rush ; which excess and diminution obviously arise from the 
overflow of the unsustained portion of atmosphere above the 
equatorial zone into the regions beyond. The inquiry, there- 
fore, connecting itself as it does, with all the greater phenomena 
of meteorology, assumes a high degree of interest, and will no 
doubt be studied with the perseverance and exactness it merits. 

A series of observations of the heights and times of high and 
low water at Simon's Bay, extending from January 26. to 
June 30, has been obligingly submitted to the consideration of 
the Meteorological Committee, by J. Deas Thomson, Esq. and 
the Astronomer- Royal. It has not yet been possible to com- 
pare them with any theory, and indeed it would be premature 
to attempt it here, as they will require to be combined with the 
mass of knowledge now accumulating on this stibject in Europe, 
to render them in any degree available. One remarkable result, 
however, may be mentioned here, which offers itself on a very 
cursory inspection of the heights, as compared with the declina- 
tions of the Sun and Moon, viz. that while the monthly fluctu- 
ation of the mean sea-level, arising from the moon's alternate 
occupation of the northern and southern hemisphere, is scarcely 
perceptible, amounting hardly to two inches, its annual variation, 
due to the similar approach of the sun to the northern and 
southern solstice, is much more considerable, and forms indeed 
a prominent feature in the Tides of this coast, amounting (o no 
less than eight inches, or nearly a fifth of the average difference 
between high and low water — as the following brief Table will 
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i}iew—- in which the interval embraced by the observadoDs is 
divided, not as usual into lunations from full to full or from neir 
to new Moon, but into periods marked by the moon'^s passing 
from south to north of the equinoctial. By this division the 
effect (if any) of the moon'^s change of declination compensates 
itself, and leaves the solar effect in evidence. The cause of the 
prominence thus given to this part of the sunn's agency, appears 
to lie in the length of its period compared with the moon^ 
which gives time for the waters of the whole ocean to accom- 
modate their general level to the actual force, by bodily trans- 
fer from one part of the globe to another, and by assuming, at 
each instant (what the tides of short period have never time to 
do), very nearly the figure of equilibrium due to this particu- 
lar modification of the disturbing forces. 

Observed Mean Positions of the Mtd-water mark on the Float cf Ae 
Tide-gauge at Simon's Bayy during successive intervals rf the 
Moon*s Transit from North to South of the EquinoeUaL 





No. of 


Heights of Mid. 




Limits of interval. 


Tides 
observed. 


water on the 
Gauge. 


RXKASKS. 


Jan. 26 to Feb. 16, 


22 


4 feet 4.38 in. 


period incomplete. . 


Feb. 17 to Mar. 15, 


27 


4 ... 2.35 ... 




Mar. 16 to ApriUl, 


27 


3 ... 10.83 ... 




Aprill2 to May 9, 
IVlay 10 to June 5, 


28 


4 ... 0.22 ... 




27 


3 ... 9.62 ... 




June 6 to June 30, 


25 


o ... 8.37 ••• 


period incomplete. 



At the meetings of the Institution of Wednesday Septem- 
ber 3, and October 1, Sir J. Herschel stated that he had exa- 
mined the Meteorological Journal kept at the Port-Office by 
Mr M'Cleod, under the direction and superintendence of Cap- 
tain Bance, during 58 months, commencing with October 16. 
18^5 in which are registered the heights of the Barometer with 
the temperature of the instrument, for the hour of 9 a.m., noon, 
and 3 p. m:., with the usual notices of wind and weather, and 
that having reduced and interpolated them by graphical projec- 
tion, he had been led to the following conclusions :»- 

1st, That the atmospheric pressure at Cape Town is subject 
to a considerable and very regular annual fluctuation, amount- 
ili; (when reduced to a temperature of 82° Fahr.) to 0.287 in. 
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— the highest level being attained about the 16th of July, and 
the lowest about the 16th of January, on an average of five 
years. 

2d, That the barometric pressure is also subject to a regular 
diurnal fluctuation, whose average amount, on a mean of the 
whole year, may be stated at 0.027 in- ; tlie highest pressure 
taking place at or about 9 a. m., and the lowest (so far as can 
be gathered from observations made only at the hours above 
named) at 3 p. m. 

3d, That this daily oscillation is itself subject to an annual 
alternate increase and diminution — the limits being 0.0198 in. 
and 0.0323 — the former, or lesser diurnal variation, correspond- 
ing to the middle of January, and the latter or greater to the 
beginning of July. 

4tb, That these flucluations are maintained with such regu- 
larity, that there is not a single month in the fifty-eight exa- 
mined, in the mean of which the daily oscilJatiott does not ap- 
pear; and that in the annual oscillation (with exception of one 
remarkable anomaly, produced by the tremendous storm of July 
1831) not only does every year e?chibit the fluctuations in ques- 
tion, but its progress is marked by similar stages, or phases of 
increase and diminution ; the most remarkable of which is a 
temporary suspension of the regular rapid rise of the mercury 
towards its maximum, usually taking place about the latter end 
of May or beginning of June. 

5tb, That, contrary to usually received notions, the rainy 
season at the Cape corresponds to a generally elevated state of 
the barometer, although it is true that particular storms of wind 
and rain are often marked by a temporary depression, 

Sir J, Herschel further observed, that the amount of the 
annual barometric variation at the Cape corresponds pretty 
nearly with the amount of a depression of the mercury, which 
he stated to have been observed by himself in his voyage hither, 
at and near the equator, below its habitual state in the extra- 
tropical regions — a depression then noticed, as he at that time 
supposed for the first time, but which it appears had also been 
(very recently) noticed and made the subject of inquiry and 
numerical computation by Professor Schow of Copenhagen, 
a paper published in the Annales de Chimie for June 1833. 
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Sir J. Herschel also farther stated, that the mean annual ba- 
rometric fluctuation at Calcutta, on the average of between two 
md three years^ observations made by Mr Prinsep, examined bj 
him, appears to be much greater than that at the Cape, and, 
what is very remarkable, in a contrary direction^ the maximum 
of Calcutta corresponding to the minimum at the Cape. And 
he attributes this to an actual bodily transfer of a portion of air 
from hemisphere to hemisphere, by the alternate heating and 
cooling of the two hemispheres, as the sun crosses from side to 
side of the equator. The effect of this cause, which be consi- 
ders to be general over the whole earth, will be to modify the 
regular and constant effects of the Trades, by a set of periodical 
winds differing materially in their character from local mon- 
soons, and to this cause he is disposed to attribute the observed 
annual oscillation of the extreme north and south limits of the 
Trade winds. 

The northern hemisphere, he further observed, being, by 
reason of its greater quantity of land, more superficially heated 
than the southern, it should be expected that the mean pressure 
beyond the southern tropic should exceed that beyond the nor- 
thern, and he suggested this ^s a subject worthy of examination 
by meteorologists properly situated in both hemispheres. 

Lastly, he observed, that severe gales, occurring whether in 
summer or winter, appear to depend on causes entirely extra- 
neous to the regular periodical fluctuations of pressure, and are 
probably dependent on causes of a local and transient nature — 
but that a correspondence of extraordinary reasons in distant 
parts of the globe, may be expected to accompany great occa- 
sional deviations from the usual law of these fluctuations in any 
given place, and that it is far from impossible that an assiduous 
attention to this point may ultimately enable us to predict their 
occurrence. 

The series of observations at the Port-Office being still in 
progress, the foregoing results are not considered as final ; but 
whatever modifications future years' observations may necessi- 
tate, will be from time to time inquired into and reported. 
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Note, by M. Alphouse de Candolle, concerning M. Marcel 
de Serres's Kssay upon the QMCation, Whether Hie Examina- 
tion made, in ike Coaljbrmalion of Canada and BaffirCs Bay, 
^Plants analogous to those ■which nowjlourish in Equatorial 
Regions, proves a Change in the Inclination of the Ecliptic* 

Having become acquainted with the memoir of M. Marcel 
de Serres, wheu it was passing through the press, I lake the 
liberty of offering some reflections which suggested themselves 
during its perusal. 

The author commences by attributing to me the theory, more 
or less ingenious, which he combats ; but if I have had the 
humbic merit of making it known to Frenchmen, I must here 
repeat, what I formerly distinctly announced, that I received it 
from Messrs Hutton and Lindley, the conductors of " The 
Fossil Flora of Ejigland." 

As to the gist of the question, I must observe that M. Mar- 
cel de Serres has denied two laws in physiological botany, in 
which there are now but few doubts ; and which, if opposed, at 
least merit to be combated with new facts. The one of them 
is the permanency of species ; that is to say, the hereditary 
nature of forms, in which there is an accurate resemblance of 
individual plants to those from which they have been produced, 
whatsoever their external circumstances may be : and the other 
is, that those plants which may be referred to the same genera 
or families can live only under analogous conditions, as to soil, 
heat, light, and humidity. Let any one descend into a deep 
mine, and he will there find some of the inferior ferns and lyco- 
podincEC only : or let him reflect upon the important action of 
light on the respiratory and exhaling functions of vegetables, and 
it will then be scarcely possible for him to believe that the plants 
which are organized, as are those of our equatorial regions,— 
plants which do not cast their leaves, and which open their 
stomates, under the direct influence of the sun, twelve hours out 
of the twenty-four, can support a darkness of several months' 

• Marcel de Serres's paper is inserteJ in vol. lix. p. C4 of the Ediii. New 
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continuance ! Well, then, either the arctic plants of the ancient 
world were organized in a manner different from our present 
equatorial plants, or they were subjected to similar physical 
conditions. They could not have existed without one or other 
of these alternatives. Their fate would have been the same as 
that which is experienced now-a-days by a plant of a warm cli- 
mate when it is exposed to cold, to prolonged darkness, or to 
excessive humidity : it dies, and revives no more. But the 
former alternative is false, for observation has demonstrated the 
close analogy of these ancient species with our present equatorial 
plants. There remains, therefore, only the second alternative, 
that they were really subjected to similar conditions as it regards 
heat, light, &c. So far as heat is concerned, the similarity of 
the ancient polar regions is not disputed, because every one ad- 
mits the necessity of a certain temperature for analogous plants ; 
but is it not necessary to make the same concesrion respecting 
light, which is of as much consequence to vegetables as tempera- 
ture itself? 

I leave it to the natural philosopher to reconcile the pheno- 
mena which I think we must necessarily admit, with the known 
laws of our sphere ; namely, that a more uniform and stronger 
light was at one time shed over the polar regions. I do not 
mean now to contend for the hypothesis of a change in the in- 
clination of the terrestrial axis, but only for the fact that light 
was then otherwise distributed. Perhaps it may one day be dis- 
covered, that terrestrial magnetism and the high temperature of 
the globe produced formerly a light which now is unknown ; or 
possibly it may be discovered that there was a time when the 
aurorse boreales were much more frequent and intense than they 
at present are ; but this is nothing more than mere hypothesis. 
What, however, appears to be an incontrovertible fact is this, 
that the fossil vegetables of Baffin's Bay were formerly under the 
influence of a different light than are those which vegetate in that 
region at the present day. 
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Inquiry in i-elation to tite alleged injluence of Colour oh the 
Radiation of Non-luminous Heat. By A. \). Bache, Pro- 
fessor of Natural Philosophy and Chemistry, University of 
Pennsylvania. • 

In the following essay I propose to submit a few remarks 
on a paper by Dr Stark of Edinburgh, lirst published lu the 
Transactions of the Royal Society of London for 1833, to- 
gether with an experimental inquiry into the alleged influence 
of colour on the radiation and absorption of ?ion-himinou3 heat. 

The experiments were commenced soon after the paper refeis 
red to reached this country, and in them was adopted what 
seemed to me the less exceptionable of two methods used by Dr 
Stark, which actually bear upon the question of the radiation of 
non-luminous heat. It was my intention to examine the matter 
more fully than had been done by Dr Stark, and to procure a 
more satisfactory induction by experimenting on a considerable 
variety of substances. In this I had tlie kind assistance of my 
colleague, Professor Courtenay. 

While these experiments were in progress, the temarks of the 
Rev. Professor Powell of Oxford on the paper of Dr Stark ap- 
peared in the Edinburgh New Philosophical Journal. They 
confirmed me entirely in the view of the inapplicability of most 
of the experiments made by Dr Stark, tu the determination of 
the question of the influence of colour on the radiation or the 
absorption of heat. Of this class were the absorption of heat, 
radiant heat being understood, as tested by the inverse of Count 
Rumford's method lor comparing the conducting powers of sub* 
stances used for clothing ; also, as tested by the effect of heat 
from the Jlame of an Argand gas-burner, thrown by a mirror 
upon the bulb of an air-thermometer which was variously coat- 
ed. Of the same class were the expenments on radiation, as 
tested by the method used by Count Uumford, as above referred 
to, the enveloping materials of the inner thermometer being 
wools of different colours, and coloured wheaten paste. 

Not included in this class are the methods of ascertaining the 
rate of cooling of a thermometer, of which the bulb was coated 
• Silliman's Journal of Science, vol. xxs. p. 16. 
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with different pigments, and of a glass globe filled with warm 
water and variously coated. I gave the preference to a modifk 
cation of this latter method, from the greater extent of radiating 
surface which may, without inconvenience, be commanded by 
it. The glass globe used by Dr Stark was one inch aad a quar- 
ter in diameter ; it was coated at different times with Prussian 
blue, red lead, and white lead, and in a room at 50^ Fahrenheit, 
the fall from 1 20® through 25° was in seventeen minutes, dgbteeii 
minutes, and nineteen minutes. 

I am constrained to differ from Professor Powell in his re- 
marks upon the method just referred to, and, with great defer- 
ence to so high authority, would state why I consider them in- 
conclusive. Professor Powell deems it necessary, or at least 
highly important, to the determination of the question, that the 
radiating coatings of the globe should be equalized in respect to 
thickness, conducting power, density, &c. ; and refers to the ex- 
periments of Professor Leslie, in which equal quantities of diflfer* 
ent radiating substances were dissolved and spread upon a sur- 
face for comparison. That equal thickness of substances pos- 
sessing different radiating powers should be compared together, 
seems to me to be disproved^by the law established by Sir John 
Leslie's own experiments, namely, that radiation takes place not 
only from the surface, but in a thickness which is appreciable in 
good radiators. Thus when the different coatings of jelly were 
applied in succession upon one of the sides of the cube in Pro- 
fessor Leslie'^s experiments, the radiation increased with the 
thickness up to a certain point. The effect of conducting power 
appears by this same experiment to be so small that an increase 
of the thickness in the bad conductor was actually more than 
compensated by the increased radiating power. The influence 
of density on conducting power is well known, but the etSed of 
either, as controlling the radiating power of a substance, or as 
modifying it, is, T apprehend, yet to be appreciated. If these 
views be correct, and they are, I believe, founded upon the au- 
thorities so ably illustrated by Professor Powell in his report on 
radiant heat to the British Association, the radiating powers of 
substances would not be rightly compared by equalizing their 
lluckness upon a given surface, nor by equalizing their weights. 
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but by ascertaining for each substance that thickness beyond 
which radiation does not lake place. This will he placed in a 
clearer point of view in the sequel, 

I do not, however, consider the question at issue as the ]ess 
difficult to determine, " no substance can be made to assutne 
different colours without at the same time chan^ng its interna] 
structure ;" * and I believe, with Professor Powell, that " a very 
extensive induction is perhaps the only means open to us of 
ascertaining this (the circumstances and properties wherein the 
coatings differ), considering how totally ignorant we are of the 
peculiarities on which their colour depends." This veiy exten- 
fflve induction I do not pretend to have made, but I have multi- 
plied our experiments so much beyond the number made by Dr 
Stark as to be able to shew that the supposed influence of colour 
on the absorption and radiation of heat remains yet to be demon- 
strated, and thus to prevent the admission, as proved, of what 
is more than doubtful, The principal object was to select a con- 
dderablc variety of pigments of the same colour, differing chemi- 
cally, and of different colours chemically allied, and, as subsidi- 
ary, to ascertain the effect of changes of colour produced by 
chemical means on different substances, and the effect of themtl- 
terial used to apply the pigment to the radiating body. Seve- 
ral tin cylinders were procured, two inches high, and one and a 
half in diameter, closed at the bottom, and having fitted to the 
top a slightly conical tube to receive a perforated cork, through 
which to pass the stem of a thermometer. One of these vessels 
having been selected, was coated in successive layers with a pig- 
ment. AVater which was boiling in a porcelain capsule was then 
poured into the cylinder, which was suspended by means of two 
lateral hooks to cords attached to the canopy covering the lec- 
ture table. A thermometer introduced through a cork had its 
bulb nearly in the middle of the axis of the cyhnder, and the 
thermometer, by displacing part of the water, proved that the 
quantity contained was the same in each case. A temperature 
was selected for beginning the experiments sufficiently below 
that which the introduction of boiling water produced, to per- 
mit the rate of cooling to have become uniform ^ and one for 
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ending, which was high enough to prevent uncertainty from the 
slowness of the fall of temperature. The instant of the arrival 
of the mercurial column at any degree on the scale, and of its 
leaving the same, was noted, and a mean taken for the time of 
being at that temperature ; a precaution which, though superflu^ 
ous in such experiments as these, will, I am persuaded, be found 
of importance where minute accuracy is desired in investigating 
the motion of heat. One of us observed the thermometer, the 
other noted the time by a pocket chronometer. 

The time of cooling of the cylinder coated with colouring 
matter having been ascertained, an additional layer of the same 
substance was put upon it, and the cooling again observed. The 
time of cooling diminished of course until that thickness was at- 
tained beneath which no radiation takes place, the time then 
slowly increased with each additional coat, the conducting power 
entering as an appreciable element into the rate of cooling. To 
shew the decided nature of the results, I subjoin an account of 
one series towards the beginning of our experiments, when a 
want of experience rendered us cautious in applying the sucoes* 
sive coatings, lest we should pass the thickness of determinate 
radiation. The necessity for thus feeling our way rendered the 
labour of the experiment very considerable. 

Cylinder coated with Prussian Blue. 

Time of cooling from 180" to 140" Fah. 

1. Thick coating, 1011} seconds. 

2. Do. added, .... 965 
S. Additional coat, do., . . . . 910} 

4. Do. do., .... 829i 

5. Do. do., .... 805 

6. Do. do., .... 842 

Another series in a further advanced stage of our experiments 
is subjoined : — 

Cylinder coated with Litmus Blue. 
Time of cooling from 180" to 140" Fah. 

1. First thick coating, .... 985 seconds. 

2. Additional coat, ., . . . . 855 

3. Do. do.9 8274 

4. Do. do., 834| 
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Besides the necessity of making several experiments to obtain 
a single result, it sometimes occurred that particular results re- 
quired to be repeated for verilication when apparent discrepan- 
cies occurred ; this was done to ascertain if they were real or not. 
As it was obvious that the experiments must necessarily ex- 
tend through a considerable time, during which the circumstan- 
ces attending the cooUng of the cylinders could not be expected 
to remain uniform, a standard for comparison was provided, and 
a cylinder of which the coating was not changed, and which was 
observed in regular turn with the other cylinders. At first a 
vessel without coating was used for this purpose, but as it was 
found liable to tarnish, a cylinder was substituted having a coat- 
ing of aurum musivum, which was one of the smoothest and 
most uniform of the coloured substances used. The number 
obtained on the diSerent days from a mean of the trials made of 
the cooling of the standard cylinder were applied to compare the 
results of one day with those of another. This assumes that the 
times of cooling of the different vessels would be affected propor- 
tionally by a given change in the circumstances of the experi- 
ment. This inability to preserve the circumstances constant is 
the real objection to this method, and one which most affects the 
certainty of the results.* 

The following example shews the application of this method. 
The observed times of cooling of the standard cylinder, from 
180° to 140° in two experiments on the Slst of October, were 
969^ and 968,J seconds, mean 969. Three experiments on the 
1st of November gave 898, 892, 893^ seconds, mean 894^. 
Cylinder No. 4, coated with cochineal (crimson), gave for the 
time of cooling from 180" to 140^ on the 1st of November, 848^ 
To compare this with a result obtained with the same cylinder 
on the Slst of October, we have 894^ r 969 : : 848^ : x, the equi- 
valent number for October Slst, 916.3 seconds. 

The results obtained with the same cylinder on different oc- 
casions of experiment having been thus rendered comparable, 
the comparison of experiments with different cylinders was ef- 

■ If the circumstances could be retained the same, tliree obserrutions of 
the tcmpergture at equal known intervolf would give a numerical expresiiOK 
for the radiating puwer of the coating. 
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feeted by determining the time of cooling with the same coating 
upon different cylinders. Thus, Nos. 1 and S having been 
coated with carbonate of lead, and th^ times of cooling through 
forty degrees having been ascertained, all the results with the 
various other coatings applied to these cylinders were comparable. 
The numbers thus obtained will not be strictly proportional to 
the radiating power of* the substance used, for the whole surface 
of the cylinders, including the ends, was not coated^ and the 
contact of the air and its consequent circulation exert a most im« 
portant influence on the rate of cooling. This latter element has 
been shewn by the experiments of Petit and Dulong to Jiejinde- 
pendent of the nature of the surface, and as the amount of uiu 
coated surface remains constant, the greater effect of radiation 
will appear by the more rapid rate of cooling, and the less by 
the less rapid rate. 

I pxKeed now to examine the degree of approximation which 
may be expected from the results of the experiments. 

First, A comparison of different observations on the same day, 
under the same circumstances of the cylinders, and neaxiy or 
quite the same as to the temperature of the room, will shew how 
far accuracy is possible under the most favourable suppo^tions. 
The following table presents the results of this kind obtained 
during the entire series of experiments, with the ratios of the 
time of cooling :««- 

In the following table, ten of the ratios are about 1.01 to 1, 
ax 1.02 to 1, three 1.08 to 1, one 1.04 to 1, and two 1.06 to 1. 
It is therdbre fair to infer, that the single ratio of 1.14 to 1 re- 
suits from an error of record or observation, and the table fully 
shews, that under ike same circumstances the results could readilj/ 
he reproduced within about two per cent. 
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Second. — The correction for the altered circumstances of tem- 
perature of the room, Stc. may be tested by comparing the expe- 
rimenls made with different cylinders having the same coatings 
on different days. In the table on the preceding page, is given 
the various results of this kind furnished throughout the series 
of experiments. The date is given in the left hand column, and 
applies to all the results on the same horizontal line with it. A 
comparison of the numbers in the columns marked ratio, and tin 
the same horiaontal lines, will shew how far the same reduction 
to a standard would have been given by different cylinders : In 
other words, how far the influence of currents of air, local tem- 
perature, and radiation from or to adjacent bodies, might have 
interfered with the particular results. 

Of the ratios thus brought into comparison, it will be found 
that in one case the results are identical ; in fourtilhera thai they 
differ one per cent. ; in two others two per cent. ; in four others 
three ; in one four ; in three five ; in two seven ; and in one ten 
per cent. ; omitting this latter, the accordance is much less satis- 
factory than was shewn by the former table, and the average 
amount of error is nearly four per cent. 

Having now shewn the probable limits of accuracy in the ex- 
periments, I proceed to compare together ihe reduced times of 
cooling of the same cylinders with diff'erent coatings. In the 
table will be given the observed time of cooling through forty 
degrees, and the time of cooling of the standard from whence 
the reduced times are deduced. As the colours of the substances 
were not in all cases what would be expected, the colour is de- 
signated in a separate column. 
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\ with fallowing. 


lead, addi- - 
tional coat, 




Nov. 11. 


932.7 
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Do. blackened 1 














by hydro- 
sulphate of 


Brown. 
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• • • 


9«6 


C Red shews 
I through. 


potassa, J 
Plumbago. 


Black. 


17. 
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J Smooto, but 
1 in streaks. 


Gamboge. 
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20. 


808.7 


816 
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The radiating power being greater, as the time of cooling is 
less, we have the order of radiating power of the different co- 
loured substances as follows : — white, red, brown, orange, black, 
green. Omitting in this enumeration the blackened surface of 
the red oxide of lead, which had passed in thickness the maxi- 
mum radiating thickness, and is only comparable with the result 
which precedes it, the change of colour effected by changing the 
surface sulphuret of lead (black or rather brown), increases the 
radiating power in the ratio of 1.03 to 1, which is within the 
average of error. 

The following results, given in order of time, and reduced by 
the standard, were obtained with cylinder No. % 
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^^^B The variety of colour is here small; the radiating powers 


^^Biiank bluish green, dark brown, white, blue ; omitting the second 


^^Vexperiment with the carbonate of lead, which ia only comparable 


with the one in which the surface was blackened by hydro-sul- 


phate of fiotassa. Comparing these two results, the change of 


surface appears to have increased the radiating power in the ra- -^ 
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The effects of changing the crimson of alkanet to a blue was ap- 




parently to decrease its radiating power about one per cent., or ibe 


change of colour in reality did not alter the power. Tlie car- 


bonate of lead lost also slightly, or rather was not affected, by ^| 
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the change not only of its surface^ but of a considerable part of 
its mass, for the oil of lavender having evaporated, the hydro- 
sulphate of potassa penetrated the coating. The substance by 
means of which the coating was applied seems not to have sen- 
sibly aiiected the radiating power ; the carbonate of lead a}q>lied 
with gum differing in radiating power but four per cent, from 
that applied with oil of lavender. 

The colours rank from the foregoing table, blue, two varieties ; 
black, brown, crimson, white, black, blue, white, three varieties. 
There is no certainty that the litmus and alkanet, changed to 
blue by potassa, were originally the same in colour. The sur- 
faces were very different in regard to uniformity and smooth- 
ness ; the alkanet was perfectly uniform, but not at all glisten- 
ing ; it may be described as of a uniform minute roughness. In 
this table, we have the greater number of whites at the bottom 
of the scale of radiation, and of blue and black at the top ; but 
this is all that can be said, for a white, a black, a blue, are in 
close proximity near the middle of the scale. 

The results with the cylinders Nos. 4 and 5 were few in num- 
ber. They are subjoined. 



■ 






Observ- 


Time of 


Reduced 




Natuie of Coating. 


Colour. 


Date. 


ed time 
of cool- 
ing. 


cooline 
of stand- 
ards. 


time of 
cooling. 


Remarks. 








Seconds. 


Seconds. 


Seomds. 




CyRnder, No, 4. 














Cochineal. 


Crimson. 


Nov. 1. 


848.5 


894.5 


962 


Not uniform. 


Chromate of 7 
lead. 5 


Yellow. 


... 6. 


931.7 


948.5 


996 


J Very smooth 
1 and uniform. 


Bi-sulphuret ^ 












of mercury v 

(vermilion). \ 

Sulphate of } 

baryta. J 

VX • J ^ 


Red. 


... 11. 


843.7 


950.2 


888 


f Uniform and 
(^ smooth. 


White. 


... 15. 


759.2 


865.2 


889 


Rouglu 












f Smooth, fresh- 


Ditto. 


... 


...21. 


829 


861.7 


975 


< \y precipi- 
i tated. 


Cylinder, No, 6. 












X 


Gamboge* 
Bi-sulphuret '\ 


Olive. 


Oct. 29. 


845.5 


934 


917 


Smooth. 














of tin (au- f 
rum musi- f 


Yellow. 


••• «S1* 


969 


969 


1014 


Very even. 


vum). j 




• 











The order from cylinder No. 4 is red, white, crimson, white, 
yellow ; the influence of the roughness of surface is here plainly 
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Bbewn, by which the place of the white material, sulphate of ba- 
ryta, is entirely changed ; this is a quality difficult to appre- 
ciate, and yet here we find it exceeding in influence any other 
property of the coating. 

A review of these results will shew that we have been able to 
establish, among the separate series, no order of colour. We 
have the diJFerent orders as follows : — 
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A more satisfactory comparison, in respect to the number of 
substances employed, will be had by using the means, hereto- 
fore described, for comparing together the results obtained with 
different cylinders. For example, Nos, 1, 2, and 3, were each 
coated with carbonate of lead, and through the numbers given 
by these coatings, those found for the other coatings can be com- 
pared. Nos. 1 and 4 were coated with vermilion, and Nos. 1 
and 5 with gamboge. ' 

The following table presents the comparison, the substances 
being arranged in the order of their radiating powers :— . 
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The results thus exhibited are decidedly unfavourable to the 
specific eflFect of colour in determining the radiating powers of 
bodies. Blue is above black at the beginning of the table, and 
occurs again in the eighteenth place. Although the first seven 
numbers are blue or black, the ninth, tenth, eleventh, and 
twelfth, are white, black, blue, and white respectively. Red oc- 
cupies the eighth and nineteenth places, and then an intermediate 
one, namely, the fifteenth. White is in the greater number of 
cases in the middle part of the table, ranging close to black. 

The alleged advantages of dark clothing during cold weather 
thus seem to have been too hastily inferred ; and it appears that^ 
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provided the person is not exposed to the sun, the particular co- 
lour of the clothing is not of real importance. 

If colour is not a delermJning quality, neither does roughness 
appear to be so, for though generally the smooth surfaces are 
lower on the list, this is not universal. 

The rough sulphate of baryta is lower on the list than the 
smooth carbonate of lead. 

Plumbago occupies a low place, and lodia ink a comparative- 
ly high one. 

The best radiators do not appear to belong to any particular 
class of bodies ; litmus blue and Prussian blue are side by side. 
while sulphuret of lead, and the bi-sulphuret of tin, are fifteen 
numbers apart. 

If the results be admitted as decisive of the radiating powers 
of the bodies used, they shew, that each substance has a specific 
power not depending upon chemical composition nor upon co- 
lour. I do not claim to found such a conclusion upon the ex- 
periments ; their object has been before stated, and if they pre- 
vent the introduction of an inference from an imperfect induc- 
tion as a law of science, the labour bestowed upon them will be 
amply recompensed.* 



Notes on the Natural History and Statistics of the Island of 
Ceriffv and its dependencies. By Hobert Jameson, Esq. 
Assistant Surgeon, 10th Regiment of Foot, Corfu. 

Ckrigo is the most southern of the Ionian States. It is situ- 
ated to the south of the Morea, at the mouth of the Gulf of 
Kolokyihi and Furnus, its nearest point to the mainland is only 
distant about twelve miles. The island is in shape triangular, 
with its base towards the south. Its greatest length is about 
nineteen and greatest breadth twelve miles; the whole island 
forms an area of about 116 square miles. 

Under the denomination of dependencies are Cerigotto to the 
S. S. E. distant about twenty miles, and several islets and rocks at 

" The scicnlific reader need not be reminded that these remarira do n 
tiear upon the radinlion ct absor]*ion of ht»t accompanjing light. 
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a greater, or less distance from the coasts of Cerigo ; among the 
most important are the Calami on the west coast, Diacofti on 
the east) the Ovo, Dragonares, and Kouphenisi ^on the south ; 
besides these there are others oflP the north of Cerigotto, viz, 
the Nautilus (native name Tracolithra), Porrelli (Laguneres), 
and Porri (Trasonisi) ; the nearest is the Nautilus, which is 
reckoned to be four and a half miles. distant The most im- 
portant of the dependencies, Cerigotto, is said to have a surface 
of twelve square miles. 

Cerigo is a mountmnous land, being less so, from the nature 
of the rocks, as we proceed from south to north. Before pro- 
ceeding further, we may mention a division of the island into 
districts by the natives, and used by Government, to prevent re- 
petition hereafter. There are five districts, viz. Citta, Livadi, 
Milopotamo, Castrisso, and Potamo. The district of Citta in- 
cludes all that portion of the island to the south of a line 
drawn nearly straight across, commencing between the creeks 
of Felloti and Meledoni on the west, and terminating a little 
below Diacofti on the east coast ; Potamo is the part to the 
north of an irregular line from Calumi on the west to the road- 
stead of Pelagia on the east ; Castrisso occupies the remain- 
der of the east coast, and the greater part of that adjoining the 
Potamo boundary line; the rest is almost equally divided be- 
tween the districts of Livadi and 31 ilopotamo, whose boundary 
line begins near Mortidea on the coast. 

Cerigotto may be divided into three districts, a southern called 
Apolitaria, a western Camerelles, and an eastern Asprolachos. 

In all parts of Cerigo, except the district of Potamo, the 
mountain chains run N. W. — S.E. and N.N. W. — S.S.E., while 
in Cerigotto and that district they run N. N. E.— S. S. W. There 
are three principal chains in Cerigo. The southernmost, to 
which I shall give the name of St* Elessa, after its highest sum- 
mit, runs through the south-west of the island ; the next forms 
the high land in the centre of it, and is called Lachnos ; the 
third I shall term St Georgio, after its highest point, extends 
along the east side of the island. Some suppose that the moun- 
tain called St* Elessa is the highest, while others maintain it to 
be the mountain of St Georgio, neither exceeding 1400 feet. 
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Cerigolto is traversed by three mountain cliains, an eastern 
called Eaoos ; a central, Kalives ; and a western Cephali. The 
highest mountain on the island, which belongs to the central 
chain and is called Turcovigla, is said to be 1 100 feet above the 
level of the sea. 

In Cerigo and Cerigolto, except at the north end of the for- 
mer, the mountains have the same general forms, viz, round- 
backed and table shapes, sometimes they have conical or peak- 
shaped summits. Si" Elessa is a good example of the table 
form, St Kindinus, of the same ch^n, of the conical ; but the 
form most generally met with is the round-backed, wliile peaks 
occur less frequently. 

The greater part of the west and south coasts are precipitous, 
while the east is flat or shelving, and the mountains have a 
gradual ascent. 

Separating the three principal chains of Cerigo, are two prin- 
cipal valleys of a moderate breadth. Lateral chains with their 
valleys terminate in these principal valleys. In these principal 
valleys the bounding mountains have a. gradual ascent, but in 
the lateral and less important they often present immense mural 
precipices, 

From the physiognomy of Cerigo just described rivers of 
any importance could not be expected to occur, but there are se- 
veral streams which continue to run throughout the whole year. 
One rises from the central chain of mountains near the village of 
Milopotamo, and after taking a winding direction, and turning 
many mills in its course, discharges itself into the sea on the west 
coast. Another rises near the village of Milata, runs along for 
a few huudred yards and disappears in the limestone, but at 
one of the points of Paleopolis, on the sea coast called Cashi, 
about two miles distant from the place of disappearance, \h&e 
is a pool of water through the whole year, which is supposed 
to be a partial reappearance of the Milata rivulet ; a third runs 
through the village of Carova, turns also many mills. There 
arc other less important rivulets, but not worthy of particular 
notice. In the course of some of those streams you meet with 
cascades, but ibey never exceed thirty feet in height, 

I have already mentioned thut the shape of the island is 
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triangular. The west side and base are much indented when 
compared with the east, and it is singular that the two best and 
only ports worthy of notice are situated, the one called Kapsali, 
at the south-west angle, and the other^ San Nicolo, at the south* 
east angle ; the other part used as a port is called Santa Pelagia, 
and is merely an open beach situated on the north-east coast 

Port £apsali, being the site of the city, is the only place 
where vessels obtain pratique, or are allowed to perform qua- 
rantine. Two lateral chains are sent off from the St* Elessa 
range, one from Mount Elessa, running nearly north and south, 
forming the west »de of the harbour, and the other from Mount 
£indinus, a subordinate range of which forms the east dde ; but 
the harbour is partially divided by a mass of rock projecting from 
its upper part, making two ports within the great harbour, the 
east, called (from its appropriation) Quarantine, and the west 
Kapsali, being double the size of the former. In Kapsali, the 
water is deep enough for i^ips of any burden ; while Quaranr 
tine is shallow, and only fit for minor vessels. Unfortunately, 
however, Kapsali is much exposed to the violent SW. and SE. 
gales which blow frequently during the year. 

Fort San Nicolo is an indentation on the east ^de of the bay 
of the same name, of a truncated triangular shape, the apex 
being its mouth : its basis is notched at the two angles, forming 
inner harbours, the west one being small when compared with 
the east The greatest length of the port is 280 yards, and of 
the largest notch 150 yards : the broadest part of the port 
measures 150 yards, and of the notch 90 yards. The deepest 
part of the port is 20 yards, and of the notch 6 yards. Even 
close inland of the notch, the depth of water varies from 5 to 
17 feet, and in the port from 12 to 40 feet. This harbour is 
sheltered from every wind that blows, has good anchorage- 
ground, and is much liked by mariners who frequent the Le- 
vant. 

In Cerigotto there are four ports, but all so bad as even to be 
dangerous for boats. The largest is on the north coasts and 
called Potamo, on account of a streamlet discharging itself into 
it. The next in importance is Camerilla, facing the SW., a 
small creek, half filled up, and its entrance obstructed by rocks. 
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which have fallen from the precipices, by which it is on all sides 
surrounded. Two others still remain, called Stavrolo and St 
Georgio, which can only be approached by boats in north-east 
winds. 

Sketch of Formations. 

Nearly the whole of the northern district of Cerigo consists 
of primitive slaty rocks, while the higher parts of the middle 
and southern districts are chiefly transition, with their valleys 
more or less covered by tertiary and alluvial deposits. 

Primitive District.— It consists chiefly of mica-slate, which 
passes into clay-slate on the south-west of the district. Among 
the varieties of mica-slate, the common and undulated were 
most frequently met with ; but the fine slaty was noticed in 
the neighbourhood of the clay-slate, and the talcose in several 
parts near the north end of the island : the common variety 
contains felspar in several places. The clay-slate is of a blackish- 
grey, and sometimes of a bluisb-grey colour. 

Associated with the mica-slates and clay-slates, the following 
minerals were noticed occurring either in beds or veins. Lime- 
stO'te. — Of it wc observed several beds, but the most exten- 
sive is about half a mile to the south-east of the village of Po- 
tamo, where it is sometimes of a white and at other times of 
a grey colour, pretty highly crystallized, but full of flaws. 
Serpentine. --It occurs in small beds, of a green colour, on the 
north-east coast, where it is occasionally mixed with limestone, 
forming what is called Verde Antico. Quartz. — It occurs of va- 
rious colours, in beds and veins in different parts of the district ; 
but it is most abundant at the north end. Neai' Orthulithas there 
are veins of a richly coloured pale blue variety. Iron-orea.^ 
Several kinds were noticed, of which the most common were spe- 
cular iron-ore, compact red iron-ore, and compact brown iron-ore, 
occurring sometimes in the form of veins, as the specular iron on 
the acclivity of mica-slate opposite Santa Pelagia, and the red 
iron-ore near Fotamo village, in the clay-slate ; the brown iron- 
ore occurs in beds in clay-slate in a lateral valley a little to the 
south of the village of Fotamo. 

Siraiijicati(m,-^\i% direcdon of tlie strata was everywhere 
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remarked to be ENE., WSW., and the dip NNW. at an angle 
between 18° and 26°. In some places, the strata were a good 
deal contorted. 

Transition district.'^Ouly two rocks were met with in this 
formation, viz. limestone and grey wacke, the latter occurring in 
small quantities, and quite subordinate to the former. Lime^ 
stone. — This rock may be divided into an upper, middle, and 
lower portion, from general characters which it possesses: the 
lower b compact, always stratified, and the predominating co- 
lour is red ; the middle portion is grey, and presents the slaty 
structure ; and the upper is seldom stratified, has black as its 
predominating colour, and is more frequently crystalline ; also 
* the lower parts are more venigenous than the upper. The lime- 
stone throughout its whole extent has a splintery fracture, and is 
translucent on the edges. AH the parts agree in being traversed 
by veins of calcarcous-spar in every direction, but in some places 
more than others. Everywhere this rock is traversed by nume- 
rous fissures and caves, some of which are of considerable ex- 
tait. The two most remarkable caves are called Santa Sophia, 
the one situated in the district of Cetta, the other in that of 
Milopotamo. That in Cetta is superior to the other in dimen- 
sions : it is situated in a ravine about a quarter of a mile from 
the sea, and two or three miles to the east of the town of Ce- 
rigo. Its mouth is nearly an isosceles triangle, of considerable 
dimensions. On entering, we found the floor and roof covered 
with stalactitic matter, assuming various grotesque forms^ and 
dividing it into several chambers. The first is about seventy or 
eighty feet broad by about fifty or sixty long : the second is about 
forty-six feet long by thirty-five or forty broad, in which the calc- 
sinter assumes as many shapes as if it had been worked by ar- 
tists of superior skill. Here you find something like an altar, 
there a throne, and in other places pedestals and pillars of various 
descriptions, more or less ornamented by different kinds of natu- 
ral architecture. In most of the caves you descend in going 
into them, but in this you ascend. What arrested our atten- 
tion most was the insufferable heat felt on entering: the second 
chamber, increasing as we advanced. On suspending a thermo- 
meter, it stood at 70° Fahr., while the external air shortly after- 
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wards proved to be only 50°. From experimenls made, it would 
appear that the heat of this cave in winter is much greater 
than that of the atmosphere. The average annual temperature 
of the atmosphere for six years was GS-.S'. Shepherds and goat- 
herds avail themselves of the unusual heat, by sheltering their 
flocks in the outer chamber of the cave at night, which circum- 
stance may assist in making the temperature greater than it 
would naturally be. The other cave is in a cliff overhanging 
the sea, near the village of Milopotamo, but nothing so remark- 
able presented itself in it as to be worthy of notice. The floors 
of both were covered by a dark-coloured earth, but no fossil re- 
mains were observed. 

Many of the fissures are filled up by an indurated clay of a 
reddish-brown colour, containing angular pieces of the lime- 
stone, and imbedded in it pieces of bones of various animals ; 
among others we observed teeth and bones of oxen, deer, sheep 
or goats, and birds, also several bones belonging apparently to 
the Hodentia, but none of the order Carnivora could be detected. 
The most important bone fissure is situated at Vrulea on the 
south coast, a few feet above the water's edge, and about three 
<K four miles to the east of Port Kapsali, where we find the 
clay everywhere thickly studded with pieces of bones, and in 
a few places shells of the genus Helix were noticed ; the clay is 
so hard and tough, that specimens could only be obtained by 
blasting. There is another considerable deposit of osseous brec- 
{^ in fissures on the west side of a hill a little to the north of 
rfie town called Turcovano, where Spalanzani says, " Che un' 
intera montagna e pjena d'ossa umanc e belvene impietrite ;" how 
far he is right, will be evident from the above remarks. As to 
the occurrence of these remains in the crevices, and how depo- 
sited, Dr Buckland has given ample explanations in his work : 
at present, however, in many of the fissures, hawks, pigeonp, 
rabbits, &c. nestle, and I may remark that often they arc so co 
vered by brushwood, as to be dangerous not only for quadru- 
peds but also for travellers. 

In the limestone, fossil organic remains are of rare occurrence, 
and what we met with were chiefly trochites. 

The coasts and highest lands of the south and middle div(« 
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rions of Cerigo, the east coast of the northern diviaon, except ia 
a few points where the mica-slate juts down on the coast, the 
extreme end of the island, all the high lands of Cerigotto^ some 
of the islets, as Ovo, Drajoneres, &c. consist ot this limestme. 
We find the same limestone resting on the day-slate where the 
northern district joins that of Milopotamo, and on mica-slate at 
the junction of it and Castristo. 

Oreywacke. — ^Lying immediately upon the limestone is a rode 
which I have called grey wacke. It may be divided into upper 
and lower; the lower is composed of fragments of various sizes 
held together by a clayey basis, and consisting of quarts, flinty- 
slate, jasper, and limestone, the latter being the most abundant; 
in the upper the particles are smaller, and the rock assumes the 
slaty structure. But sometimes the particles cUsappear altoge- 
ther, and then it is either slaty or merely a clayey amorphous 
mass of a blue or red colour, which is used here for covering 
the roofs of houses. The greywacke and its slate sometimes 
alternate, but I did not observe that to be the case in Cerigo. 
They are met with, covering the lower parts of the limestone^ 
as at the foot of a mountain-chain or the lower lateral chains. 
In several parts of the mountain-ranges we see them very dis- 
tinctly, extending from their acclivities into the valleys, and 
forming hilly ground. 

The following minerals were noticed in this formation during 
a hasty examination. Qt/ar^;^.— -Various subspedes and varieties 
of this mineral occur in the limestone and greywacke. Common 
quartz was met with abundantly in the lower parts of the lime* 
stone, forming veins ; these veins were sometimes of a red but 
oftener of a green colour. The subspecies flinty slate occurs in 
veins in the greywacke, as well as (although in smaller quantity) 
its variety called Lydian stone. In the lower part of the lime- 
stone, veins of common jasper of a red colour are met with. 
Manganese Ore. — The black and grey species of this ore occur 
along with the jasper just mentioned. Both the red and black 
compact iron-ores were also observed occurring in vdns. 

Although in this sketch we have only mentioned a few mine- 
rals which occur imbedded, yet it is important to know that the 
rocks of the transition cLiss are the repositories of the prindpal 
ore-mines and roofing-slate quarries now worked, also of several 
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worked in ancient times, such as those of silver on Mount 
Laurion, which Zenophon says yielded an annual income of 100 
t&leuts to tile Stiitc ; we ure therefore entillcd to infer, that some 
deposite of valuable ore may one day be discovered in Cerigo. 
If there was a market, various cjuarries might be opened in the 
clay-slate, limcBtune, and greywocke-slate, not only from being 
easily worked, but also from their accessible nature and vicinity 
to the shore. 

Stratification. — The direction of the limestone strata is N.E. 
— S.W., dipping to the N.W. at an angle varying between 15° 
and 30°. Contortions of the strata are uncommon, 

Secondary Racks appenr to be entirely wanting in Cerigo and 
its dependencies. 

Tertiary Socks.— Seveiai deposites met with in this island 
are referable to the tertiary class. The oldest is a blue mar- 
ly clay, containing numerous fosal marine shells; the genera 
most frequently met with were ostrea, natica, buccinum, ebur- 
na, turritella, cerithJum, pleurotoma, and murex : it varies in 
thickness from a few feet to many yards. In a transverse val- 
ley a short distance to ttie north of the town of Cerigo, and 
through which the principal or Potamo road runs, we have a 
good example of it ; there at the upper part it alternates with 
the lower parts of the next deposite, which is a eand or sand- 
stone ; again, in the escarpment of the valley of Tholaris, thlB 
clay contains beds of brown coal. Resting then on the clay is a 
calcareous sand or sandstone, of a brown or yellow colour, in 
which were imbedded marine shells, although neither so abundant 
nor of the same character as in the former ; the shells belonged 
chiefly to the genera solarium, tellina, and ostrea. The next rock 
in succession is a limestone which passes into a sandstone in its 
lower parts, and into a marl in its upper, the central part is more 
or less compact and generally inclines to a yellowiBh colour, while 
the upper is of a white or grey colour : it varies hke the clay in 
thickness from 50 to ^00 feet, abounding in marine remains; 
the lower beds seemed to be characterised by the number of os- 
trese and fossil corals they contained, while the upper may be said 
to be characterized by their tei-ebratulte, and the middle by their 
abounding in large pcctunculi and pectenes. Besides these, many 
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other fossils were met with, someiiines confined to particular pai 
of tile depoBtt, and at other times found diffused : in the Ion 
we met with specimens belonging to the genus oiydlua ; in t 
middle, among the Crustacea, echinarchinus, of the mollusca, 
genera mytilus, spondylus, donax, cardium, venus, voluta, a 
nus, and in the upper various species of encrinites, the clan 
and pieces of the body of crabs. In all the deposits the gcnei 
bftlanus, irochus, &c. were met with. 

In this limestone we very often met with caves, but as it wi 
customary among the Cerijolts from a very early up to a ]a< 
dale, to excavate the solid rock fur tombs, temples, and dwelltc 
jng-places, it becomes difficult to distinguish between the natu*- 
ral and artificial caverns. 

From tile mineral characters and from the organic renu 
these depositee contain, we may refer them either to two format 
tions, viz. the plastic clay and coarse limestone, or, as no fresh- 
water productions were observed, to the latter .-jnly ; but in Such 
a determination, local circumstances must be taken into account 

Sometimes it happens that the upper layer of the marl contains 
rolled fragments of various minerals, but the most abundant ii 
limestone, forming tlie basis of a calcareous sandstone, in which 
we 6nd the same kind of remains as just mentioned. 

As to the distribution of these deposits we may remark, that 
the clay, sandstone, and a portion of the limestone formation, oot 
cur in Livodi, Calamos, Tholaris, also in several lateral valleys. 
in Citta; and in the larger creeks along the east coast between 
Mirtidia and Fclloti. as well as the Paleopolis, the coarse lime- 
stone formation is complete. In fact, parts of the limestone for- 
mation occur in all the creeks on the west, in a few places on the 
east coast, in the two divisions of the east principal valley already 
mentioned, in a small portion of the west principal valley, and 
in several large lateral valleys in the district of Citta, also in an- 
other near the north end of the island. Sometimes we find these 
deposits at considerable heights above the level of the sea in 
the smaller valleys, but the most frequently met with is the caU 
careous sandstone covering several of the higher parts of the 
mountains, unaccompanied by any other deposit. 

From a very early period, the more compact portions of ihO; 
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coarse limestone have been quarried for building-stones. Castri, 
in the bay of San Nicolo, was the site of the ancient sea-port 
town called Scandea, a little to the east of which there are ex- 
tensive quarries, supposed to have been worked by the Greeks 
for the construction of their town ; and at present thece arc quar- 
ries in the creek of Felloti, and on the high ground of Perati, 
where the limestone is very compact. 

In noticing the distribution of the clay and limestone, Ccr!- 
gotto is not mentioned, because there we have only the limestone 
at the north harbour, and the valleys are covered by a deposit of 
a different nature. This deposit is a slaty, white or grey marl, 
varying in compactnesn, containing layers of menififc of' a few 
inches thick ; only in one part, viz. at the lower end of the west 
valley, where the marl is less slaty and more compact, we 
observed marine and fresh-water fossil shells of the genera Lyra- 
nea and Ostrea. From the occurrence of the menilite, we are 
inclined to refer this to the lower division of the gypsum for- 
mation. 

Although somewhat foreign to our subject, we may state that 
deposits, containing shells similar to the clay and limestone of 
Cerigo, were observed in the Gulfs of Kolokythi and Koroni, 
also between the town of Modon and Cape Gallo ; hut, as 
the remarks were made in a cursory way, I may be mistaken in 
my conclusion. 

In Cerigo and Cerigotto, we meet with a conglomerate, 
covering the rocks just mentioned. It consists of a basis or 
ground of marl, holding together rolled fragments of limestone, 
quai'tn, felspar, and sometimes serpentine. At Santa I'elagia 
we see, apparently the same conglomerate passing into a sand- 
stone containing abundance of pectunculi. No other fossil or- 
ganic remains were observed in it, consequently we were tmable 
to determine its age ; but in a few places it contains caves, in 
which were imbedded, in calcareous sinter, the bones of animals 
belonging to the class mammalia. In the creek of Nessachia, 
on the north-west coast of Cerigo, there is a small cave in this 
rock, situated about twenty feet above the level of the sea. It 
is divided into a right and left chamber. The former is so 
high throughout its whole extent [hat we can stand upright in it. 
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and the floor is lined with calcareous sinter, in which are im« 
bedded pieces, seldom, however, whole bones of oxen, goats, and 
sheep. On the other hand, the latter is low, and its floor is co- 
vered by a black mould several feet deep, in which the teeth and 
bones of all parts of the body belonging to oxen, deer, and sheep, 
were found imbedded and in a tolerably perfect state. These 
bones arc of a white colour, dry, and adherent to the tongue ; but 
to what age we are to assign them is diificult to determine. A 
more minute examination of the cave may elucidate the subject. 
At present this cavern, although by land almost inaccessible to 
man, is occasionally inhabited by flocks of sheep and goats when 
grazing in the neighbourhood ; but, as the opening into it is 
scarcely large enough to admit these animals, others of larger 
dimensions could not enter ; therefore, the above remains must 
have come there by some other means, and perhaps at an ante- 
diluvian date. Several other caverns were met with in this con- 
glomerate in the district of Citta, but no fossil remuns were ob- 
served in them. 

The conglomerate occurs lining the sides, and partially filling 
up many of the minor valleys of the transition limestone. In 
the northern principal valley of this limestone, it covers the up- 
per compartment called Oscelles, commencing in the Creek of 
Nessachia, and terminating suddenly at Tholaris. It also occurs 
superimposed on the tertiary limestone along the east coast, 
forming small arid flats, and in the south minor valleys of the 
district of Citta ; also in Various parts of Cerigotto. 

Resting on this conglomerate, in various parts of the island 
we find a gravel composed of pieces of limestone, quartz, jasper, 
&c. in which, in Calamos and the Paleopolis, we met with pieces 
of ox and deer's bones. This deposite would require to be more 
minutely examined than we had leisure for. Having entered 
generally into geognostic details, we shall now make a few agri- 
cultural remarks. 

Soils — Until lately, very little attention was paid here to this 
important subject. At present the lonians are making many 
improvements, and throwing into cultivation lands which have 
always been considered barren. It could not be otherwise un- 
der a chief so talented and accomplished as His Excellency the 
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present Lord High Commissioner, Indeed, ever since Sir How- 
ard Douglas's arrival in these islands improvements have been 
projected, and are successfully being carried into effect in every 
tlqMirtment. We trust that the people over whom he so pater- 
nally presides will appreciate the important services he is render- 
ing to them. There are several great bars to the improvement 
of agriculture in Cerigo, but one of the greatest is, thai many of 
the labourers leave their own island in spring to work elsewhere, 
for in the Morea, Candia, and Asia Minor, they make mora 
mooey than if they remained at home to cuhivate their grounds. 
The consetiuence is, that liie agricultural labours are performed 
in their absence by the old men, women, and children. Ano- 
ther, and on what seems to hinge all other<;, is the want of a 
port to carry on commerce with other people, so as to export the 
produce of the island not consumed by the inhabitants them- 
selves. 

Having premised these remarks, we may now state, that, on 
account of the diversity of formations in Cerigo, we meet with 
various kinds of soil. In the district of Potamo the soil is for 
the most part too siliceous to be fertile ; indeed, it is often ex- 
tremely sterile, except in the valleys, and more especially those 
which are watered, where there is a mixture of other substances 
rendering it fit for cultivation ; but in the valleys at the south 
end of this district, where the clay-slate and limestone appear, 
vegetation is extremely luxuriant. Again, in the limestone 
ranges, the soil is scanty and unproductive, owing, as in Pota- 
mo, to a want of a due mixture of other substances. In some 
valleys, or parts of valleys, the soil is entirely marly or clayey, 
in others calcareous, on both of which vegetation may be almost 
said to cease in hot weather ; in others gravelly ; while in the 
finest of all there is a mixture of marly clay and sand, ovring to 
a breaking up and mixing of the tertiary deposits, forming the 
richest soil in the island, as at I.ivadi and Milopotamo. It is 
not long since the natives began to use manure generally ; and 
even now some soils are never manured or fallowed. These are 
in the valleys which the natives believe to be sufficiently strength- 
ened after bearing by the substances brought off the mountains 
during the rains. 
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Cropt. — The average annual number of acres cultivated for 
five years, was 1],832 to Cerigo, pasture land 4988, and un- 
cultivat^ 66,503^; in Cerigotlo the average for three years 
was 280 acres cultivated, and 164 pasture land. In the dis- 
tricts of Livadi and Milopotatno. where the soils are clayey 
or loamy, we find the greatest quantity of wheat grown, and 
in the former the most pulse, and in Polamo the roost maize 
and oats. An annual average for five years gives, of wheat, for 
Livadi 864 bush., for Milopotamo 740, and Caslrisso, 964; 
pulse, for Livadi, 1224 bush., Cetta 25 ; in Potamo, of maize 
and oats 18,080 bush. Barley is also grown in the differ- 
ent districts in small quantities. The wheat is sown in au- 
tumn, and the harvest is in June; an annual average of five 
years for the whole island gives 2994 bush, raised on 453 acres, 
and there is imported about 8000 : the flour is rich, but de- 
stroyed in a considerable degree by the imperfect manner in 
which the various processes are performed before it is ground. 
Thrashing is performed in the open air, by the grain being thrown 
into a circular thrashing floor of a few feet in diameter, into 
irhtch bullocks are driven to tread on it, and winnowing is done 
ID as imperfect a mode. This island enjoys a considerable ad- 
vantage over most of the others, by having good millstones, 
which consist of buhrstone. imported from the island of Mllo, 
where it occurs very abundantly, and there is thus little chance 
of having grit in the flour, a common occurrence in the sister 
isles. On the streams already mentioned there are numerous wa- 
ter-mills ; and wind-mills are erected on the convenient heights 
throughout the island. 

Mahe is sown about May or June, and is ripe by September 
or October. It is one of the principal articles of food, although 
in early times it seems to have been a great rarity, " as "t was 
then only eaten as a dessert at the public tables." The annual 
average quantity of maize raised for five years on the island was 
about 50,000 bushels, and a small quantity was imported. On 
Cerigotto, on an average of three years, there were 1870 bush- 
els grown, including a few of barley and cambuchio. 

Pulse. — The average quantity grown in Cerigo is3161 bushda 
on IS08 acres, and there are 648 imported. 
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Olives. — Persons coming from Corfu to this island are imme- 
diately struck with the comparatively diminutive size of the 
olive trees, wliich is generally attributed to the high winds pre- 
valent in Cerigo. Olive grove property, as in the other islands, 
is much divided. Every second year, or what we may call a 
season, the olives from which the oil is pressed are collected as 
they ripen in winter and part of spring. It would seem that in 
almost every island the natives have a different way of express- 
ing the oil, and that of natives of Cerigo, curious from its ap- 
parent antiquity, is as follows : the olives are placed on a near- 
ly flat stone, and another heavy one of a square shape is rolled 
backwards and forwards on them, so as to press the fruit ; when 
thus bruised, the mass is put into a large bag (made of the fibres 
of a scoperta), which is closed, and thrown into a vessel containing 
hot water, and allowed to remain there till heated; it is then taken 
out and placed on a shallow trough with a plugged hole on the 
one side. The trough is elevated about two feet above the 
chamber floor, a man treads on the bag thus filled, from which 
the oil is expressed along with the warm water; as soon as the 
trough is nearly full, the plug is withdrawn, when both the sub- 
stances escape into a vessel placed beneatli, having near its bot- 
tom a plugged orifice. By the time this vessel is filled, the 
greatest part of the oil has separated from the water, and floats 
on its surface, from its specific gravity being much less ; therefore 
wlicn the orifice near the bottom is opened, the water escapes, 
mixed with only a small quantity of oil, into a hole dug in the 
ground outside of the chamber, where this oil also, when the me- 
chanical mixture ceases, is collected by skimming it off by means 
of a branch or bunch of straw. In this manner a man, assisted 
by a woman and child, will make a barrel or more in a day. 

The oil in quality ranks next to that of the island of Faxo, 
and is much esteemed, but unfortunately the produce is scarcely 
sufficient for the consumption of the island. On'an average of 
three seasons, the seasonal quantity made was 1438 barrels, and 
the ground occupied by the olive trees was 514 acres. From a 
general average each tree is supposed to yield one-fourth of a 
barrel of oil, which will give for the whole island 5752 fruit- 
bearing trees, and the number to each acre will be about 11^. 
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Win£3.—ln vines there are 1372 acres cultivated, and ifae 
coils used are tliosc of a poor clayey nature \ hence we find mut^ 
land in Cnstrisso and I'otanio laid out in this way. There are se- 
veral varieties of vines yielding wines of diiferent strength and 
flavour ; tint a few years ago some vines were introduced from, 
a celebrated wine district in the island of Candia, yielding a wine 
superior to any of those of a similar description belonging to the 
i^od. The manufacture of wine is so primilive that I cannot 
forbear giving a description of it. In the heat of the day the 
grapes are collected, and thrown into a stone cistern, where ibej 
are trampled on by the peasaDtry, bo as to bruise ihe fmit m ex- 
press the juice; on a level with the boltom is an opening, 
tlirough which the juice passes into a large stone basin, from 
whence it is taken and put into casks, properly situated for feiv 
mentation. Racking, sulphuring, or lining are little or not at 
all understood. Some of the other islanders put rean, &c into 
their wines as a preservative, and here they use gypsum, im- 
ported from Candin, which imparts a harsh disagreeable taste. 
Wines are of a pale and dark colour ; the pale are of a very light 
yellow, or colourless, and lo the tasle similar to Sauterne, but 
much stronger bodied \ thedarkaresimilar in colour to port, with 
a stronger body than the pale, and loss acid taste than the 
French wines. From the refuse of the wine-press an odoriferouc 
spirit is made, and is much in use throughout the Archipelago. 

Cotton. — Sufficient quantities of cotton and Hax are grown for 
home consumption, amounting in ihe former lo S73% and in 
the latter to S750 lb. on a quinquennial average. 

Tobacco. — A small quantity is annually raised on the island, 
but is much inferior to that grown on ilie continent of Greece. 

Indigo. — In mentioning this substance, I deviate somewliat 
from Diy object. The cultivation and manufacture of it was at- 
tempted in these islands on a small scale in 183S, with unlooked 
for success, by J. Falconar, Esq., at the request of the then 
Lord High Commissioner, Sir Frederick Adam. Mr Falconar 
found that a soil possessed of moderate properties, and rather 
siifl' than otherwise, was adapted for the plant. The ground 
should be slightly tilled, and the seed sown s<miewhere between 
March and the middle of April, and the weeding ought to talmi 
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place when the plant is a month old. By the middle or end of 
July the plant is matured, and the manufacture of the indigo 
commenced. In India the greatest expense at first is the erec- 
tion of a manufactory, on account of the expense of materials, 
which is not here so. Towards maturity a steadiness of tem- 
perature seems to he favourable to the plant, which is said not 
to be the case in India; for here, from tables kept for two 
years, it would appear that the differaiceof temperature between 
six p. u. and midnight averages in Jidy and August scarcely 
6" Fahr., and between midnight and sunrise, which is ihe coolest 
part of the twenty-four hours, it is about 12°, Perhaps ihis 
may be assigned as the cause of the experimental crops here 
yielding much more matter, even under the disadvantageous 
mode of manufacture followed, than its obtained in Bengal. Fur- 
ther trial of the manufacture of this substance is worthy of se- 
rious attention of the lonians. 

Some of our kitchen garden plants have been introduced with 
success. Potatoes are gaining ground ; the Ccrigotts gradually 
acquiring a taste for them ; at present more are consumed than 
reared on the island, Cerigo onions are everywhere highly 
prized, cauang an abundant exportation ; the garlic and leeks 
raised arc also in repute. Cucumbers are grown in considerable 
numbers, on which, when in season, the poorer inhabitants almost 
entirely subsist. An attempt has been made to introduce ti-o- 
pical vegetables, and at present in a sheltered spot the banana 
plant is thriving. 

From the small quantity of wood, the island has a very rugged 
bleak appearance, there being scarcely any thing but olives, un- 
less in some of the more fertile spots, where we occasionally 
meet with the lemon, orange, walnut, almond, fig, cypress, oak, 
elm, locust, pomegranate, and palm. Fig-trees are said to In? 
reared with greater facility than any others, growing where there 
is any soil for them to take root ; the brushwood almost entire- 
ly consists of mastick and myrtle. 

{Tobt cimlinued.) 
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On the Formation of Hail. By M. De la Rive. 

Electricity, whose presence in the fonnation of hail is ren- 
dered probable by the thunder and lightning whidi always 
accompany and characterize storms, has for long been regarded as 
playing an important part in this phenomenon, as in almost all 
other meteorological occurrences. Volta especially, by means of 
the opposite electricities with which he supposed the clouds which 
were placed the dne over the other were charged, explained 
the augmentation in the size of the hailstones, which, according 
to him, passed from one of these clouds to the other, as light 
bodies situated between two jars filled with opposite electricities, 
would be alternately attracted and repelled between them. 

In thus frequently traversing the humid atmosphere which 
separates the two clouds, and in slightly penetrating the clouds 
themselves, he maintained that each hailstone condenses upon 
itself an increasing quantity of water, which is congealed, thus 
forming the concentric layers which are observed in its structure ; 
till finally becoming too heavy, it could no longer be sustained 
among the clouds, and fell upon the earth in a more or less in- 
clined direction, according to the strength of the wind. It is 
to this tossing to and fro between the two clouds, and to the 
dashing of the hailstones against each other, that he ascribed 
the peculiar noise which is heard in the air some time previous 
to the descent of hail, and which has been compared to the 
noise which the quick and violent shaking of a sackful of nuts 
would produce. As to the formation of the nucleus of the 
hailstone, Volta attributed it to the great degree of cold pro- 
duced by the evaporation which takes place at the upper sur- 
face of a cloud, the rapidity of which is increased by the direct 
effect of the solar rays which strike upon the cloud, and are 
absorbed by it. 

The theory of Volta was attacked in a very powerful man- 
ner by M. Arago, in a very interesting article, which appeared 
in the Annuaire of the Board of Longitude for 1828. After 
confirming some objections which had previously been advanced 
by M. Bellani, the illustrious Frenchman suggested many others. 
How, for example, can it be admitted, that the great evapora- 
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uon produced by the heating of ihe cluud by tlie action of the 
solar ray can be the real cause of greater cold, v hen this evapora- 
tion takes place only in virtue of the larger quantity of heat 
which is supplied to the liquid ? Who, again, can conceive that 
the electrical power exercised by bodies so light as the clouds can 
sustain and neutralise the action of the weight of the hailstones, 
amounting Eonietimes to half a pound ? or, finally, how can we 
suppose that two clouds can continue so strongly electrical that 
they can move heavy masses when they are so near each other, 
and separated only by an extremely humid stratum, through 
ivhich the electricity might freely pass from the one cloud to the 
other ? 

Such are some of the objections to which the theory of Volta 
is liable, and which M. Arago points out in the article just 
referred to. It was the difficulties in which the theory is in- 
volved that led the Academie des Sciences in the year 1S30, to 
appoint the best explanation of the phenomena of hail as the 
subject of the great prize which fell to be delivered in 1832. 
The conditions on which it was to be conferred were severe. 
The competitors were to supply a theory supported by direct 
experiments, and upon varied observations made, if possible, in 
the very regions in which the hail was formed, and which 
might replace the vague hypothesis with which we have been 
compelled to be satisfied up to the present time. The essayists 
were also recommended to avail themselves of all the accu- 
rate information which had hitherto been collected on the radia- 
tion of caloric, on the temperature of the atmosphere at diffei'ent 
elevations, on the cold produced by evaporation, and upon elec- 
tricity, &£c. : finally, they were required, whilst treating of the 
formation of hailstones, to follow out the consequences of the 
theory they should adapt to its numerical apphcations, regard- 
ing the physical constitution of these hailstones, also respecting 
the enormous bulk they sometimes acquire, and as to the season 
of the year, and the times of the day in which they were most 
commonly observed. But in 1832 the prize was not conferred, 
because none of the memoirs presented were considered worthy 
of the honour ; and the Academie again appointed tliis subject 
as the question for competition for tlie year 18fl4. Agcun, how- 
ever, none of the essayists fuliilled the conditions proposed, the 
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price continued unadjudicated, and from that time, we betieve, 
the subject has been entirely withdrawn. 

It 18 under these circumstances that M. Lecoq, widiout aim- 
ing at the prize, appears to have complied, if not with all, yet, 
doubtless, with the most difficult of the required conditions^ 
inasmuch as he has produced observations which were made 
in the very regions in which the hail was formed, and whidi 
besides, as we shall presently see, are abundantly calculated to 
throw light upon the theory of the phenomenon, and egpecialHj 
to demonstrate by facts the truth of the objections previously 
oiFered against the theory of Volta. We shall now allow M. 
Lecoq to speak for himself, and shall then conclude this article 
by some considerations on the phenomena of Hail, as influenced 
by electricity. 

The year 1835 was quite remarkable for the number and in- 
tensity of the storms which prevailed in the south and middle 
of France. Electrical clouds rested permanently above the high 
mountains of Auvergne, and if sometimes the heat of the sun 
succeeded in dissolving them, it was only for a few hours, and 
very rarely for a whole day. The clouds accumulated with ra- 
pidity, the thunder rolled in the distance, a tempest announced 
the storm, and the rains descended in torrents* Violent hail- 
showers had already destroyed the harvest in the district of the 
Puy-de-Dome, and every day brought with it fresh disasters. 

On the 28th of July the sun rose from an assure sky, no cloud 
appeared on the horizon, no vapour floated in the atmosphere, 
so that a beautiful day was anticipated. At 10 A. M. the heat 
became intense, and at mid-day it was almost intolerable, and 
then some thin flakes of vapour floated in the air at a great dis- 
tance ; the wind was north, but so feeble, that it in no d^ree 
tempered the heat. At one o'clock the wind had increased ; the 
white and floating clouds had descended considerably, and half 
an hour later, covered a great part of the horizon ; they had a 
greyish tint, which became darker and darker, till they were near- 
ly quite black . At two o'clock they formed an immense covering 
over the whole of Auvergne ; and it was then easy to anticipate 
that a frightful storm was at hand. We waited with anxiety 
for the issue of that majestic and terrible scene which was pre- 
paring. Silence and consternation everywhere reigned, speed!- 
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}f flashes of lighlning illuminated the massive vapours which 
covered the old volcanos of Auvergne, while the sun still shone 
upon a portion of La Limagne. We then heard a distant and 
low-Di uttering sound which resembled a kind of rolling, and al- 
most about the same time we saw a vast cloud advance from the 
west to the east, pure white in some places, but principally on 
ita edges, and of a deep grey colour in the centre ; it approach- 
ed with great rapidity, and seemed to be hurried forward by a 
violent west wind, which we had not previously felt at Clermont. 
This cloud was evidently underneath all the others ; its borders 
were festooned and deeply slashed, and protuberances, in the 
shape of long nipples, were suspended from the lower portion. 
At a quarter past two, the anterior part of this cloud had ap- 
proached very near to Clermont, and the noise which we had long 
indistinctly heard was now very intense ; and I then very clearly 
distinguished a very rapid motion in the edges of the cloud; 
these edges seemed lo me to be undulating, but in the position in 
which I was, what appeared to be undulations must have been the 
product of a very violent agitation. I then imagined that I could 
distinctly perceive hailstones in the edges of the cloud, and I pre- 
dieted to some persons who were with me the immediate descent of 
hffll. Accordingly, two minutes after having seen this whirlwind 
kind of motion, there was a fall of hailstones, which instantly 
broke all the tiles of the houses, and all the panes of glass ex- 
posed to the north and west ; for the hailstones being at the si 
time propelled along both by the north and the west wind, ne- 
cessarily look the mean direction. 

The first hailstones which fell succeeded each other very 
slowly, then all at once their number increased so rapidly that 
in ten minutes the soil was covered with them ; some drops of 
water escaped at the same time from the electrical cloud, and 
then the distant rolling sound which we had so long heard en- 
tirely ceased ; and the cloud freed fiom its swelling appendages, 
was carried away by the wind ; after some hours the sun illu- 
minated, with its pale and feeble light, that scene of desolation 
which night was speedily about to envelope. 

It is not necessary that I should describe in detail the terrible 
efiects of these hailstones. Suffice it to say, that some branches 
of trees two inches in diameter were cut asunder by them ; some 
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I Dolished slones which formed part of the cornice of Iiouses wet 
I broken on their edges, and some phonolite slabs, which were em 
I ployed instead of the tiles which cover the roofs, were broken b 
I fbe shock of the masses of ice. Finally, a cunsiderable part ofi 1 
1 Ae beautifully stained glass in the windows of the Cathedral a£ I 
I Clermont was in a few minutes broken, although it had been ei^ J 
I posed fur at least four centuries without having been injured bjM 
I foy storm. 

I The hailstones fell very obliquely, so much so, that manj^.l 
l^frsons were struck by them in their rooms, after they \iad[ 
1 4(|)tered through their windows ; others were surprised in the 
I f elds and were wounded, though I have not beard that any were 
r iuUcd. I anticipated that I should have discovered a marked ro- 
I tatory motiun in the hailstones, but I could not convince myself 
I'l^it at the moment of their fall, for they almost all broke mstaatr 
I fy on the pavemcat. 

The fall of the hail was scarcely over when I went, accompaiv ' 
\ sied by M, Bouillet into the Sotanic Garden, with the intention 
I ^examining the hailstones. Here we Ibund many which, from 
I having fallen upon the plants, were quite entire, i 
I^ry remarkable forms. Their medium size was about the f 
1 of a pullet's egg, and some were as large as a turkey's. We 
were, however, informed that some of larger dimensions had 
fallen at Montferrand. Their form was an elongated spheroid, 
with the two extremities apparently equal : they were gene- 
rally studded over with crystals, some of which still bore the 
shape of hexagonal prisms, terminated by six-sided prisms ; but 
more frequently the angles had melted away, and the prisms had 
become cylindrical. Some of these superadded crystals projected 
as much as eighteen lines at the moment of their fall, and some 
according to appearance were two inches high. Other liailstoiies 
were only rough on their surface, and presented an infinite num- 
ber of small elevations, hke the masses of sulphuretted iron which 
are found in certain clays and lignites. 

The crystals were grouped at the two extremities of th( 
great axis of the ellipsoid, which, to all appearance, were t 
two poles of the hailstones, and their equator, so to speak, w 
1 of a large proportion of them : in all the crystals wc 
at the two extremities. The interior structure of t 
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hailstones was nearly always the same. The centre was formed 
of small grains of white hoar-frost, and was opaque and 6- 
brous ; this was surrounded by many Iayers*of transparent ice, 
which were sometimes so distinct that they could be counted ; 
they increased in thickness as tliey approached the circumference, 
and they appeared harder toward the exterior than in the inte- 

Their weight was not great, for the heaviest we weighed was 
only four ounces. However it is probable that the heaviest did 
not fall within our observation, for other individuals found some 
of them as heavy as five ounces and a half; and I have been 
assured that some weighed as much as eight ounces, and even as 
several pounds. Laying aside all exaggeration, I am inclined 
to believe that some amounted to eight ounces, though I much 
doubt if any were heavier. 

Painfully distressed with the disastrous consequences of the 
storm, the opportunity escaped me of collecting the hailstoues 
and afterwards analyzing the water, which I subsequently much 
regretted, and the more so, as persons worthy of credit have aS' 
sured me, that many of them deposited a blackish residuum, 
which had a disagreeable smell, and that the water which was 
obtained on their melting had a vegy decided odour. 

Having learned that the storm had raged in the Department 
de la Creuse, I suspected it might have prevailed to a atiil 
greater extent, and therefore requested M. Dejean, the Prefect 
of the Puydu-Domo, to solicit information from the Prefects of 
the neighbouring departments, which he did with the greatest 
kindness. 

I thus learned that the storm began at ten o'clock in the 
morning over the sea ; the hail commenced by desolatin" a 
part of the Ile-d'Oleron, particularly the communes of St 
Pierre and St George's. The cloud then crossed from the west 
to the east over the department of La Cliarente Inferieure, in 
which the district of Marennes particularly suffered. The com- 
munes of St Aynanl, St Jean-d'Angle, St Symphoricn, St Sor- 
nin, St Just, Arvers, &C., were also visited by the storm, the 
hailstones varying from the size of a hazel-nut to that of • 
walnut. 
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The cloud passed over La Charente without d]fldiaif;iiig any 
hail ; at least I have not obtained any information that it did 
from the Prefect of this department ;^but in Haute- Yienne, and 
exactly on the confines of La Charente, the hail fell in many 
places in the neighbourhood of Bochechouart From thence^ 
and pursuing a perfectly straight line from west to east, it 
crossed the department of Haute- Vienne. At noon it arrived 
at La Creuse, district of Bourganeuf. The communes of Faux- 
Mazuras, Manzac, Soubrebord, Morterdie, Vidaillac, St I&- 
laire, La Pouge, and St George^s, were vdxx% or less invaded by 
it. The storm continuing to follow the same direction, reached 
the district of Aubusson, and there produced great devaatatioiis. 
From mid-day till S f. m. enormous hailstones fell in the con^ 
munes of St Amand, Lupersat-Ars, St Avit Je-Pauvre, St SuL 
pice-les-Champs, La Rochelle, St Maixent, St Ulpimien, May- 
nat, Beissat, AUeyrat, St Silvain-Letrueq, St Aynat, La Chaus- 
sade, St Michel-de-Vesse, Chavanat, Malleret, and Banise. At 
half-past one o^clock the storm reached the western limit of the 
department of Puy-du-Dome ; a quarter of an hour later, theie 
descended upon the communes of Gelles, Proudine, St P.-le- 
Chastel, St Oure et Roure, enormous hailstones which, in a few 
mmutes, covered the earth \% the thickness of three inches. At 
two o^clock masses of real ice fell upon the lava which extends 
behind the Puy-du-Dome, and were broken to pieces on the an- 
gles of the volcanic rocks. Shortly after the cloud passed the 
Puy-du-Dome, it did much damage in the commune of Arcines, 
and from about a quarter till half-past two, it finished its disas- 
trous course, upon Clermont and Montferrand ; and thus in four 
hours and a half the tempests-cloud traversed a space of about 
ninety leagues. 

In La Charente Inferieure, some communes of the district of 
Jonsac were visited by hail-showers between three and four 
o^clock p. M., as some others had been at four o'clock a. m. At 
St Yrieix (Haute- Vienne) there was also a fall of hail betwe^ 
three and four o'clock p. m. ; and finaUy, half an hour later than 
that at Clermont, in the same department, the storm descended 
upon the communes of St Germain, L'Embron, Ardes, St Gter- 
vais, Collonges, Mauriat, Beaulieu, Lebrenil, Jumeaux, Auaat- 
sur-Allier, Orsonnette, La Monge, and £stel. 
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enee we may conclude that the line of the hail was accom- 
panied with lateral clouds, which the north wind carried genfr 
rally to the south. Tiie cloud which carried the hail was at 
first narrow, it then increased in size, and attained above the 
deparlmenl of I^a Creuse, its greatest width ; it then contract- 
ed again till it reached the middle of the department of the 
Puy-du-Bome, in which its extremiiy, cut in a straight line, 
presented an edge of half a league in breadth : its shape was 
that of a spindle, of which each truncated extremity was situated 
on the one side upon the Ile-d'Oleron, and on the other ovei" 
Clermont, and the widest part was above La Creuse. In all 
the more ample accounts I have obtained, it is stated that the 
colour of the cloud was grey and white ; that its edges revol- 
ved, chat it extended from west to east, and with great rapi- 
dity, under the enormous cloud which hid the heavens from ' 
every eye. The wind also was every where the same, that is 
to say, there were two currents, the one placed above the 
other, which crossed eacli other at right angles, and in the direc- 
tion of the four cardinal points, or from north to south, and 
from west to east. 

The intensity of the storm went on, steadily increaang. In 
La Charente Inferiure the hailstonip were small, round, and not 
very numerous ; their numbers and volume increased in tbe de- 
partment of Haute- Vienne, where some of them ^sumed the 
oval form ; but it was especially in the department of La Cruese 
and in the district of Aubiisson, that the hailstones attained all 
their size, and that oval fomn which they preserved, as far as 
Clermont ; and their bulk was, to all appearance, very consider- 
able, for the documents I have received from this department 
nearly all assign eight and ten ounces to them, and some as much 
as two and three pounds, so we are safe in concluding, that 
many of the larger were six or eight ounces. 

It appears that the others were not covered with those long 
crystals wbidi were found in those which fell at Clermont ; these 
latter, during their long course, were the only ones which al- 
lowetl the water of the cloud which suBtained them to crystallize 
around them. 
^^HThti hail was everywhere of short duration ; it seldom lasted 
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for half an hour, and almost everywhere it was followed by 
rain, which, however, was not very copious. 

The tempest-cloud was exceedingly low when it left the de- 
partment of La Creuse, for it passed along below the summit of 
the Puy-du-Dome, on which no hail fell, whilst a great quantity 
fell on the Little Puy-du-Dome, at a height of S700 feet Sevis- 
ral persons who were upon this mountain at the time, were struck 
by the hailstones without experiencing any injury from them, 
although they were all studded with long and many pointed 
crystals. The animals which were feeding at this elevation 
were also assaUed by these hailstones without manifesting any 
^gns of fear, whilst some accidents happened on the road to Li- 
moges, at an elevation of 620 feet less : the horses being hit 
hard, took fright, and the carriages were overturned. 

The hailstones at the top of the Little Puy-du-Dome were 
carried along with great horizontal rapidity, and a few only fell 
on the summit of the mountain ; they passed along with a hissing 
noise in a stratum of air which was extremely cold. 

After the storm, I satisfactorily ascertained the height at 
which the hail was formed, by an attentive examination of the 
trees and plants^ at the base and on the sides of the Great Puy. 
du-Dome. 

At a certain elevation, the leaves, though exposed to the 
action of the hailstones, were not much injured, and were in no 
degree torn ; for not having acquired at that time any great 
vertical velocity, they struck without tearing, and so fell under 
the trees. Somewhat lower down, descending towards Clermont, 
the leaves of the trees were lacerated ; lower still, the branches 
were broken, and we have already stated some of the devasta- 
tions of which Clermont was the scene ; for the hailstones had 
then traversed a vertical course of from ^000 to 2600 feet. 

The storm of the 28th July was assuredly one of the most 
awful that has been witnessed for many years. During the fol- 
lowing days numerous very heavy showers were the preludes of 
new storms ; and on the 2d of August a part of the zone which 
had been destroyed by the hail of the 28th July, was again 
whitened with fresh hailstones ; but nothing had been left for 
further destruction. 
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It happened that on (tie Sd of August I was a witness, so to 
speak, of the forination of the storm, and of the congelation of 
the hailstones. 

Leaving Clermont at six in the morning, I ascended the high 
ground which commands the town on the west. I traced the 
limits of the hail of the SSih July, that I might determine by 
following the edges of the injured surface, the shape of the cloud 
which had conveyed the dreadful scourge. At 10 I reached the 
base of the Puy-du-Dorae ; the day being splendid, and the siiu 
mosr powerful. 

Some white clouds extended themselves over the Mont-Dore ; 
the Puy-du-Dome stood out majestically from the azure sky. 
Some shepherds whom I had interrogated respecting the effects 
of the hail of the 28th, urged me to retreat without loss of time to 
the hamlet of LaBarraque, if I wished to avoid the storm which, 
according to them, was assuredly and speedily coming lo assail 
us. The hope of seeing, in all its details, one of those magnifi- 
cent scenes of which the atmosphere is the theatre, induced me, 
on the contrary, to attain, as quickly as possibly, the summit of 
the Puy-du-Dome, and before mid-day I was seated on the top 
of this enormous pyramid, and extending my observations over 
the immense horizon. The west wind, which had prevailed all 
the morning, speedily brought along with it some low clouds, 
which passed a few yards above my head, but the suu again 
appeared, I then saw other clouds detach themselves from the 
Mont-Dore, and approach very near me, impelled by a very 
violent south wind, but which I did not feel till near one o^-lock. 
When I thus saw great clouds proceeding in different directions, 
I could not for an instant doubt the formation of hail, and my 
hopes were soon changed into reality. 

So long as the two strata of clouds were not sujierimposed 
on each other, there was no appearance of hail. Ail I noticed 
was, that those which came from the south, and which were the 
most elevated, were congregating in little groups, which seemed 
to precipitate themselves on each other, so forming great black 
clouds, so large and weighty that the wind could scarcely move 
them, though they nevertheless proceeded towards the north. 
The lower part of the cloud would then elongate itself, present- 
ing an enormous projection, torrents of water would speedily 
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escape from it, which inundated spaces which were irery drcum- 
acribed. As soon as a large quantity of water had escaped from 
the cloud, it became lighter, was again carried along by the 
wind, and disappeared at the horizon. This phenomenon was 
repeated many times during the course of an hour : but by this 
time the west wind had collected a great number of clouds, 
which formed an immense curtain, extending over the whcJe 
vault of the heavens. The south wind pushed under this stni- 
tum of vapour additional white clouds, which came with great 
velocity. The wind became violent and very cold on the sum- 
mit of the Puy-du-Dome. The lower stratum of the clouds 
was not like the upper, uniform, but was composed of numerous 
coloured flocculi, which advanced in the same direction, but at 
unequal distances, and with different velocities. The brightest 
flashes of lightning illuminated them from time to time, and the 
thunderbolts, like furrows of light, passed from one cloud to an- 
other, sometimes an extended flash seemed even to traverse, at the 
same moment^ the space which separates the Puy-du-Dome from 
the Mont-Dore. All these phenomena occurred in the lower 
strata of vapours, and I never saw the electric spark traverse the 
stratum of air which separated the two layers of clouds. I per- 
ceived the hail in the distance precipitate itself from the lower 
clouds and fall to the earth ; I saw it distinctly at the distance 
of fifty yards from the summit of the Puy-du-Dome, and before 
my face. The cloud whence it escaped had indented edges, and 
exhibited in these edges a whirlwind kind of movement which it 
is difficult to describe : it seemed as if each hailstone was forced 
forward by an electric repulsion. Some escaped from beneath, 
others sprang out from above, so that they flew off in all direc- 
tions, and would assuredly have reached the earth in many dif- 
ferent courses, if the south wind, which was beneath the west 
wind, had not blown them all towards the north. After five or 
six minutes of this extraordinary agitation, in which the anterior 
edges only of the cloud seemed to participate, the hail ceased, 
order was re-established, the hail cloud, which had continued to 
advance very rapidly, continued its route towards the north, 
allowing us to perceive in the distance some sprinklings of rain, 
which scarcely reached the earth's surface, appearing rather to 
be dissolved in the lower strata of the atmosphere. 
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I waited for a second scene wmilar to that which I have just 
described, till a prodigious Hash of lightning illuminated all 
the lower mass of clouds, one of whose edges rested upon the 
summit of the Puy-du-D6me. I imagined that I was ail of a 
sudden plunged into the most vivid light, and I experienced a 
general uneasiness, which probably arose solely from the terror 
with which I was seized. I descended the Puy-du-Dome with 
the greatest rapidity, fearing to be hurt by the hailstones, or at 
least to be drenched by the storm, and X made for an asylum in 
a hollow grotto at the base of the Puy-du-C6me, which had on 
other occasions afforded me shelter. The summit of the Puy- 
du-Dome was enveloped in the tempest- cloud, and it would have 
been imprudent to have remained longer there. 

After having remarked the direction of the storm, and rested 
for a moment from my fatigue and alarm, I reached the Puy- 
du-C6me, a raagni6cent observatory, where I was still near the 
clouds. It was now two o'clock, and the state of the skies made 
me fear other heavy showers, which I was solicitous of avoiding. 
I then directed my steps towards the Puy-des-Goules, between 
two and three miles from the top of Puy-du-Come, and I as- 
cended it about three o'clock. The heavens were very much in 
the same state, the two strata of clouds were still apparent, and 
the south wind, which was very cold, scudded with great strength 
along the sides of the mountain. It brought along with it an- 
other hail-cloud, wliich appeared to lie heavily charged, and in 
which I was enveloped for about live minutes. The hailstones 
were numerous, and the largest was scarcely the size of a 61hert. 
They were formed of concentric layers, more or leas transparent, 
and were roundish or slightly oval ; they were all carried along 
in a horizontal direction with great velocity, from which the at- 
traction of the mountain seemed to make them swerve, and many 
fell upon its sides. Very many struck me without dmng me any 
injury, and they fell as soon as they touched me. The greater 
part of the cloud passed over my head, and I distinctly heard 
the hissing noise of the hailstones, or rather a confused noise, 
the result of an infinite number of partial sounds, which I could 
attribute to nothing else than the friction of each hailstone 
against the air. The cloud which passed over my head, and in 
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which all the hail was formed, allowed none to escape \feyond a 
half league from the spot on which I was standing. Some, how- 
ever, fdl on the northern side of the mountain which inter- 
cepted its progress, and I collected a certain number c^ the hail- 
stones in a phial. I subsequently submitted the water to many 
chemical tests, and I obtained a sensible precipitate, with nitrate 
of silver, and muriate of barjtes. 

All the hailstones appeared to be subjected to a very rapid ro- 
tatory motion, but in different directions, so far as I could judge 
by examining their movements at the moment of their fall on the 
crown of my hat, which I held as much horizontal as possible 
to receive them. Many other clouds, charged with hail, still 
rose from the south, and now on one point, and now on another, 
it hailed without interruption from one till four o^clock on the 
chain of the Puys, from Mont Dore, as far as Riom and Volvic. 

Between four and five o^dock the hail ceased ; th^ clouds now 
formed only a single stratum, but they often presented that 
phenomenon I had noticed in the morning, viz. that they group- 
ed together, and then poured out, along with flashes of light- 
ning, enormous quantities of water. The south wind also had 
now ceased, the west alone blew, and carried along with it these 
frightful waterfalls. One of them discharged itself in my view 
at Barraque, on the great road to Clermont. I was distant from 
it about forty yards, and not a drop of water fell on me. A 
heavily loaded carriage which was at a little distance, disap- 
peared in the twinkling of an eye, under the mass of water which 
the heavens poured down upon it. After the passage of the water- 
spout, it was overturned in a ditch, and the postilions for a time 
did not try to right it, so intense was the darkness in the midst 
of the storm. Large pieces of pavement and great blocks of 
granite were carried along by this waterspout, which still hur- 
ried away before me, and reached Clermont half an hour be- 
fore I could arrive. The storm of the ^ of August was 
not so rapid in its progress as that of the 28th of July, and it 
traversed a much shorter line. It began upon the mountains 
of Cantal, and terminated upon the confines of Auvergne and 
Bourbonnais. M. L. de Buch, who, that day, was at Canta), 
ineSectually attempted at ten in the morning to reach the sum- 
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mit of Puy-Griou, on account of the violence of the wind. My 
brother-in-law M. Nivet, wlio was at the Mont Dore, did not per- 
ceive the wind at the Pic de Sancy till midday, and I myself, 
upon the top of Puy-du-Dome, did not perceive Its violence till 
one o'clock, and it was then only that the hail clouds arrived. 

Perhaps I may have dwelt somewhat two much in detail 
upon these phenomena of which I was an eye-witness, but I be^ 
lieve I have collected some facts which are new to meteorology, 
a science which is not very rich in them even at the present day. 
I shall conclude by endeavouring to sum up, without, however, 
considering them as tjuite general, the observations which I have 
collected on the two occasions I have specified. 

Conclusions. 

1st, It appears that hail is formed during the prevalence of 
winds of impulsion, and not of those of inspiration, which, how- 
ever, are generally more violent than the former. The storm 
of the 13th July 1788, concerning which M. Tessier made a 
report to VAcademie dea Sciences, goes to confirm this opinion. 
Its velocity was nearly the same as that of July 28. 1835. 

2d, Two strata of clouds, placed the one over the other, and 
two winds from different quarters, seem necessary for the pro- 
duction of hail. 

Zd, The hailstones do not pass from one cloud to another 
as Volta supposed ; on the contrary, they advance with very 
great horizontal rapidity, and are urged forward by an extremely 
cold wind. 

^tk. Electricity nevertheless plays an important part in these 
phenomena, and according to all appearance, the superior cloud 
supports the inferior, heavily loaded with hailstones, and pro- 
bably in a state of opposite electricity. There is probably also 
electrical repulsion among the hailstones which form the anterior 
extremity of the cloud, and which there present the whirlwind- 
like phenomenon which is so remarkable, and which I have twice 
observed in the most distinct manner. 

5tli, The hailstones do not strike against each other during 
their horizontal transport ; and the noise which is heard, that 
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rolling munnuring which is perceived at so great a distanoe, is 
owing to the combination of the individual sounds produced bjr 
each hailstone cutting the air with such swiftness. The dasfaii^ 
of any hailstones during their progress causes them immedBatdy 
to descend. 

6^A, We are led to suppose that the hailstones are subjected 
to a rapid rotatory motion, but my opportunities have not yet 
enabled me distinctly to see it. 

Ith^ The formation of hailstones, and their increase, appears 
owing to cold produced by the evaporation at their surface, 
on account of thdr great velocity. The hot air into irfndi the 
anterior edge of the^ cloud penetrates, leaves a portion of water 
deposited upon them, apart of which is evaporated, and thereby 
congeals the other part, and thus forms concentric layers round 
the nucleus ; the wind unceasingly transports the hailstones into 
new portions of air which is saturated with moisture, and the 
upper cloud supports them in their progress. But the lower 
cloud rapidly increasing in density by degrees fidls down, and 
separates itself, more especially on its anterior portion, from the 
electrical cloud which supports it, till it reaches that'point in which 
the action of this latter^is almost nothing, the hailstones being all 
electrified in the same manner then strongly repel each other, 
and present that violent agitation which is perceived at the surface 
of the earth, and which repels in all directions those hailstones 
which the wind reunites by imposing upon them its own direc- 
tion. 

Sth^ The presence of long crystals at the opposite poles of the 
hailstones of the 28th of July 1835, would indicate that those 
which were placed at the equator were destroyed during their 
descent by the rotatory motion, or that this same movement 
hindered them from being formed upon the equatorial portion 
on account of their velocity, whilst they were easily grouped 
upon the poles. 

9<A, The water procured from the melting of the hailstones 
was far from being pure. 

From this short review, we may see how necessary it is, es- 
pecially in meteorology, to guard against too readily generalising 
facts. We must first observe, and then observe again, and we 
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must wait till favourable occasions again place us in circumstao- 
ces where we may see well, and study well, before we propose 
theories which, like those of Volta, can be supported only upoa 
the reputation of a great name. 
CLEajioKT, \at Fehraary. 

The account which we have just been reading, and the precise 
remits which the author deduces from the facts of which he was 
an eye-witness, appear to be of a nature calculated to throw 
much light on the still rather obscure subject — the formation of 
hail. As, moreover, they seem to agree with the view we have 
taken with regard to this phenomenon, we may be allowed, in 
concluding this article, to explain briefly the opinions which we 
have formed on the point. 

Electricity, then, always accompanies the formation and fell 
of hail ; but we are often asked if, in correct reasoning, this is a 
sufficient motive for admitting that the hail owes its existence 
directly or indirectly to the electricity : — Is it not possible that 
the same cause which determines the formation of the hail, at 
the same time developes the electricity, and that these two phe- 
nomena, instead of being conuected as cause and eU'ect, have no 
other alliance than that which depends on their having a com- 
mon cause? The new opinions upon electricity with which 
science has within these few years been enriched, and more es- 
pecially those which have obtained concerning the different cir- 
cumstances in which this clement may be developed, seem to 
confirm this conjecture; they seem also to derive a new degree 
of strength from the observations which have been made by M, 
Lecoq, and we shall therefore endeavour to develope our views. 

The propagation of heat in any body is always accompanied 
by a development of electricity ; and so far as there is any dif- 
ference of temperature between the different parts of a Iwdy, 
so far is there a rupture of the natural electrical equilibrium. 
Now, if we consider a vertical column of atmospheric air dur- 
ing a serene calm, when no wind or cloud affects its physical 
condition, it will represent a body in which the temperature 
goes on decreasing from the base, which rests upon the earth, 
to its summit, which is the limit of our Btmos|)here. The 
dif^rence of the temperature at the two extremes of thiir 
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column must be very considerable, since it is admitted that tbe 
temperature of the atmosphere at its upper. limit is at least 
-^0'' Cent. This difference ought also to be greater in 
summer than in winter, and in hot than in cold countries, 
nnce the temperature of the base of the column of air is deter- 
mined by that of the soil upon which it reposes, whilst the tem- 
perature of its summit, being that of the limit of the atmosphere, 
is every where and at all times the same. This difference of 
temperature, which extends itself uniformly between all the points 
of the vertical mass of air, is necessarily the result of a continual 
propagation of heat from below upwards, and should consequent- 
ly be accompanied by a development of electricity, the intently 
of which should be increased in proportion as it ascends, that is 
to say, in proportion as the difference. of temperature becomes 
greater. Now this is precisely what we learn from direct obser- 
vation; we in truth find that the atmosphere, when.it is calm 
and serene, is charged with a positive electricity, whose, intensity 
is continually greater as we ascend. As to the negative electri- 
city, which should accumulate at the base of the colunm, it is 
absorbed by the earth ; for many observations of various kinds, 
and amongst others those of De Saussure and of Volta, demon- 
strate that the earth is endowed with a negative electricity. 

Taking, then, this view of the matter, which reposes solely 
upon experiment, and perfectly accords with what we discover in 
a body heated at one of its extremities, the permanent electrical 
condition of the atmosphere will essentially depend on the man- 
ner in which the heat is distributed, and propagates itself through- 
out the air, and not upon evaporation, vegetation, or any other cause 
variable in intensity, and unequally distributed, to which the at- 
mospheric electricity has been erroneously, as we think, attributed. 
It would be easy to demonstrate that this explanation can account 
with the greatest accuracy for the variations which atmospheric 
electricity undergoes ; and in particular that it is not in opposi- 
tion to the fact observed by De Saussure, and after him by 
other naturalists, that this electricity is stronger in winter than 
in summer. In truth, the greater intensity of atmospheric elec- 
tricity during the winter is owing to this circumstance, that the 
electroscope, by means of which we perceive it, is at this period 
of the year put into communication with a larger portion of the 
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atmosphere, on account of the moisture with which the air la 
then almost always saturated. 

Should the atmo.sphcre cease to be sereuc, or should a maGS of 
air loaded with humidity, and carried by the wind, happen by its 
mixture with another mass of air to produce clouds, immediate- 
ly a new distribution of temperature, and consequently of the 
electrical condition of the column of air, would be effected. To 
comprehend this result, we must remember that the solar rays 
which heat the surface of the earth traverse the atmosphere 
without sensibly heating it ; and that it is the heat emanating 
from the earth which essentially determines the calorific state of 
the atmosphere. Now, when a vertical column of atmospheric 
air is divided into two sections by a layer of vapours, or by a 
cloud more or less thick, the terrestrial heat, not being able at 
least wholly to traverse this layer or this cloud, is sent back to- 
wards the earth whence it came, instead of penetrating through 
and beyond it. The portion of the column comprehended be- 
tween the cloud and the soil preserves, therefore, this heat, 
whilst the portion included between the cloud and the limit 
of the atmosphere receives little or no heat ; and the more 
the former of these two portions becomes hot, the more the second 
must be cold. Thus the column, instead of exhibiting a gra. 
dual decrease of temperature from its base to its summit, is 
fount! to be divided into two portions, having each a uniform 
but very different temperature. The cloud, more or less thick 
(or there may be many of them superposed on each other) 
which separates the two portions, is then very warm on its infe- 
rior surface, and very cold on its upper surface. It must of 
course, be very strongly electrified, negatively on the one side 
and positively on the other ; and this electrical condition may 
be constantly destroyed by the neutralization of the two op. 
posite electricities, which operate across the cloud itself, without 
however ceasing to exist, since the cause which produces it con- 
tinues to act, and is ready to reproduce it as rapidly as it dis- 
appears. Here, then, we perceive the two strata of clouds of 
which M. Lecoq speaks; the wind ere long separates them; 
the atmosphere Is speedily lilled with clouds, some of which are 
negatively electrified, and the others positively, without includ- 
ing those which are electrical through the influence of others. ' 
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But why, it may be inquired, does this difttributioQ of tem- 
perature, which produces so great an accumulatioo of electridty 
in the atmosphere, for the most part also produce the pheno- 
menon of hail ? In answer to this question^.we must recollect, 
that the thicker the layer of clouds which intercepts tbe beat 
from the earth, the colder is the upper portion of the atmo- 
spheric column. Its temperature ought to b decidedly infe- 
rior to that of ice, for if the cloud completely interrupted all 
the terrestrial heat, it would be reduced to the temperature of 
the upper limit of the atmosphere, which is less than — ^^ 
Cent. ; but there is no necessity it should be so low as this. 
It is enough that its temperature should be sufficiently low to 
congeal the drops of water at the upper part of tbe doud, and 
so to freeze them as to render them capable, when impelled 
by the wind, as noticed by M. Lecoq, to traverse the layers 
of clouds, and descend towards the earth in consequence of 
their weight, at the same time condensing and freezing upon 
their surface the vapours through which they pass. Thus^ tbe 
same cause which favours the abundant accumulation of atmo- 
spheric electricity in the cloud, will also be that which most as- 
suredly effects the formation of hail. In particular, the im- 
mense heat which is usually experienced before a thunderstorm 
precisely indicates the existence of an invisible stratum, or of a 
cloud which, placed in some part of the atmosphere above the 
observer, intercepts the terrestrial heat, and s^ds it back 
whence it comes, instead of allowing it to proceed into free 
space ; consequently, the higher the temperature is raised on the 
surface of the earth at any given time, the more it must be de- 
pressed on the other extremity of the column, or on the other 
side of the cloud, and consequently there must be the greater 
tendency both to the development of electricity, and to the for- 
mation of hail. 

Again, the hailstones once formed, enlarge more or less, ac- 
cording to the length of the course which the wind causes them 
to pursue through the atmosphere ; according to the quantity of 
water which they meet with in this course, and, finally, according 
to the temperature more or less low which they possess at the 
moment of their formation. In winter, if they be small, it is 
owing to the absolute quantity of water which the atmosphere 
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contains being much less ; and since at the moment of their for- 
mation the temperature is not lower than in summer, ihey must 
clearly condense a smaller quantity of water upon their surface, 
since they encounter less in their passage : they then form what 
we call hoar-Jrnst (gresil). 

We believe, therefore, that hail is formed in the most elevat- 
ed re^ons of the atmosphere ; where we tesides know, from the 
appearance of halos, that small crystals of ice are often Boating. 
The cloud which carries these small nuclei of hailstones on its 
upper surface descends obliquely towards the earth through the 
combined effect of its weight and of the dominant wind. In 
proportion as it descends, the hailstones increase in size, or di- 
minish and are dissipated, according as they meet in their course 
clouds, or a dry atmosphere. In the former case, the cloud 
which conveys them becoming always more and more weighty, 
at length descends lower than all the others, as has been often 
remarked, and finally disperses itself upon the ground. 

We shall not attempt at present to develope more in de- 
tail the ideas which we have now expressed. We should even 
have waited till a greater number of observations than those 
which we have already made had furnished us with a more solid 
groundwork, had not the publication of M. Lecoq presented a 
favourable occasion for their puljlication. 
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New Reaeaitches on the Organic Elements, and intimate Struc- 
ture (^Animal Bodies By G. R, TaKviaANUS. Bremen, 
1836.* 
Having detailed in the preface the various expedients which 
were employed to render the microscopical examination of the 
tissues free from error, the author proceeds to detail in the first 
chapter his observations on the intimate structure and ultimate 
organic elements of cellular membrane. The result at which he 
arrives is, that in the vertebrated animals, cellular membrane is 
composed of cylinders or tubes, which he terms elementary cy- 

• The above analj-sis of Treviranus'a very intereBting volume, with the 
observations, are from the last number of the Dublin Medical Joiimal, com- 
BHiakatol to that work by Dr Graves. 
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llnders. In the following instances, he found the diameter of 
these cylinders, and of the globules of the blood, expressed in 
decimals of the French millimetre, to be 

Cyliodm. GkMim, 

« Human Male, 0,002 0,004 

KabWt, 0,0011 0,0049 

„ \ 0,003 C Greater diameter, 0,01 

^^ f ,0004 \ Leaser diameter, QJMT. 

From this it appears that the diameter of the elementary cy- 
linder is in general greater than that of the globules of the 
blood ; I say generally, for some exceptions are mentioned, e.ff. 
the tortoise and the frog« The elementary cylinders of cellular 
membrane are no doubt organized tubes, formed by a proper 
tunic, and we shall hereafter see that they are of great import- 
ance, not only being the groundwork of cellular tissue, but also 
as forming a system continuous with the lymphatics, and proba- 
bly extremely influential in the circulation. For some valuable 
remarks on the microscopical observations of Mascagni, Milne 
Edwards, and others, I must refer to the treatise itself. 

According to Treviranus, the cerebral mass, both cortical and 
medullary, consists of hollow cylinders containing a soft pulpy 
matter. These cylinders, extremely minute in the cortical sub- 
stance, are somewhat larger in the medullary, and still larger in 
the nerves. He does not determine whether this enlargement 
be owing to an absolute increase of size in the same cylinders, 
or to their being joined by other cylinders, which thus coalesce 
into bundles ; the latter, however, he seems to think the most 
probable supposition. In following the nerves towards their 
periphery, he found that they have a tendency to subdivide 
again ; and he was able to prove, that in some parts at least of 
that periphery, the final nervous ramifications consist of cylin- 
ders derived from a continual subdivision of the larger nervous 
tubes into their primitive elementary cylinders. Thus in the 
retina, Treviranus has shewn, beyond the probability of error, 
that the following is the mode in which the nervous matter is 
disposed : after the optic nerve has penetrated the sclerotic and 
choroid, its cylinders or nervous tubes spread themselves oxxt in 
every direction, either singly, or collected into fasciculi ; each 
single cylinder and each fasciculus, on arriving at a certain 
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pcnnt, quits its former course, and bends inwards towards the 
opposite and innet side of the retina ; immediately on makiog 
this deflection, it passes through the meshes of the vascukr net- 
work, derived from the central vein of the optic nerve. Before 
arriving at the inner surface of the retina, it passes likewise 
through a second vascular network, derived from the ultimate 
ramifications of the central artery of the retina. Each nervous 
cylinder, or tube, obtains at this place a sheath-like covering 
from the vascular coat of the retina, and ihtis enveloped, termU 
nates in thejorm (^a papilla behind the vitreous humour. 

To ascertain the reality of this structure many precautions 
must be used, all of which are minutely detailed by Treviranus. 
Afi very fresh eyes only must be employed, these investigations 
will not always lead to very satisfactory results ; the cylinders 
or tubes alluded to, lose their configuration very soon after 
death, and are resolved into minute globules. The papillary 
structure of the inner surface of the retina is consequently dif- 
ficult to be verified in the human eye, unless the observer be 
very much accustomed to such investigations. Treviranus as- 
serted positively, that the medullary or nervous layer of the 
retina is not prolonged, as some have believed, to the zonula. 
Near the border of the medullary lamina of the retina, he could 
distinctly perceive that it is covered by two membranes, the 
external homogeneous (membrana Jacobi) and the internal vas- 
cular. ^Both these coverings extend beyond the nervous la- 
mina, and coming into contact with each other, acquire longt* 
tudinal plaits, and proceed between the vitreous humour and 
the choroid in) the form of corpora ciliaria to the zonula. Be- 
tween these there is no trace of proper medullary or nervous 
substance, and those who believe they have seen such, have been 
deceived by the white appearance of the vascular lamina. Tre- 
viranus remarks, that it would be in fact quite useless for the 
medullary or nervous portion of the retina to be prolonged quite 
beyond the limits of the space which lies within the reach of the 
rays of light. 

The papillary termination of the extreme nervous cylinders 
which compose the retina, is confirmed by a similar distribution 
of the other nerves devoted to the senses, e. g. the acoustic and 
olfactory. In order to examine this structure of the retina it is 

VOL. XXI. NO. XLII. — OCTOBSa 1836. 
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iwLt inwjp to sdect a dear day, whea baTing taken small bitaof 
the retka of aa anioDal roo&sudj killed, and cat off with aD ob. 
lique adge^ unnolttened bj water, and undeaneed from the par* 
tides of vitreous humour that adhere to their mubcey you must 
place them en tfie objeet-glass of a compound microecope^ wbkh 
magnifies 800 times, gives an image of great deamess, and 
p osB OH B Cs a wdl illuminated field of vision. Oa the outer suiw 
faoe of these Uts of retina, one ms^ distinguish the ra^attd 
course of the medullarj cylinders, and on their slanting edges 
may be seen the inward progress of the same,, togedier with the 
regularly arranged, though crowded papillae whidi corer the 
inner surface. The vascular netwcMrk and the sheaths of the 
papillse cannot be accurately observed on such fresh bits of re^ 
tina, and consequently, to distinguish these, a particular mode 
of dissecting the retina, previously hardened by spvit of winey 
is reoommended by Treviranus. He gives the following 
surements of the semidiameters of the papillae in different 
mals expressed in dedmals of a Paris line : 



Frog, 

Tortoiie, 

Starling, 

Swan, 

Rabbit, 

Hedgehog, 

Man, 



0,0014 
0^0014 

0,0004 
0,0009 

0,0007 
0,0002 
0^0006 



These semidiameters, observes Treviranus, obtained by means 
of the most accurate micrometrical measurement, are in general 
several ten thousandth parts greater than the number which I 
have already proved to represent the maximum which the ra» 
dius of the image of a luminous point on the retina must pern* 
sess, in order to excite the sensation of one indivisible object. 
Now we cannot with certainty affirm it to be requinte for clear 
and distinct vision, that the concentrated rays from such a point 
should strike the retina only on one papilla ; such, however, is 
probably the fact. 

Each papilla is convex, and undoubtedly most sensibly af- 
fected, when the middle of the image, or that part where all the 
rays meet, coincides with the centre of the papillary devation ; 
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wben the extremities of two peiiLils of rays impinge on one and 
the same papilla, thfy will not be both as dislinctly seen as 
if ODe alone fell upon that papilla. Wo may therefore assert, 
that we are not »ery far from the truth in eBtimating the radius 
of the image of a physical luminous point on the retina ai vary- 
ing, when (tistincily seen, within the limitB of the deeimals 
0,001 and 0,0001, the Pari^an line being unity. This inference, 
drawn from the size of tiie papilla, agrees pretty well, although 
not exactly, with the results of the optical calculations made 
by Treviranus, and of experiments performed by Mayer. It 
is worth noting, as connected with this part of the subject, 
how much more visible a black object on a white ground is, 
than a white object on a black ground at the same distance! 
Thus, a white square whose side equals a Parisian hnc, when 
fixed on a black ground, becomes invisible at the distance of 
about twenty-seven and a half inches when looked at in a weak 
ijunshiue ; by ordinary day-light it ceases to be visible at twenty- 
four inches. Now a black ol^ect of the same dimensions, on a 
white ground, can be seen, under the same circumstances, at 
double that distance, viz. forty-eight inches. 

Although it is probable that the papilla; of the retina, like all 
other nervous.paplllie, are capable of becoming turgescent when 
their nervous energy is excited, yet their extreme minuteness 
prevents this turgesceoce from being of an amount capable of 
exerting any appreciable influence in diminishing the distance 
between the seat of the image on the papillie and the lens. 
When we look attentively at an object it may become clearer, 
and may be actually seen with greater distinvtne^ on account of 
this turgescence. Treviranus thinks that when both eyes are 
turned to an ol^ect with attention, it wilt be seen with greater 
diatinctnesB for two other reasons also, — first, because under 
these circumstances the image falls exactly at the extremity of 
the optic axis in each eye; and, secondly, because the 
each eye adapts itself to its task by regulating the size of the 
pupil, so as to accomraoikte it to the distance of the object, and 
the angle tvbich the extreme rays from the object make with the 
axis of vision. Trevtranus's researches concerning the ultimate 
steucture of muscles, tendons, libroiis membranes, &c. are ex- 
tmnely interesting, and the discoveries he has made concernins 
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the presence or absence of the elementary cyUnderSi thdr nze, 
appearance, and arrangement in the different tissues of the bodj, 
tend to throw much light on their individual natures as well as 
on their mutual relations. These matters, however important, 
I am reluctantly obliged to pass over in »lence, in order to leave 
room to dwell particularly on his seventh chapter, which treats 
of the capillary vessels, and the roots or origins of the lympha- 
tics. 

" It has been believed by some, that the capillaries consist 
merely of passages percolating the cellular tissue, but destitute 
of any proper tunics. The following questions naturally occur 
concerning these vessels. Have the capillaries proper tunics ? 
Is their diameter large enough to admit the entrance of the red 
blood ? or if their trunks are sufficiently large, have they ranu- 
fications too small for this purpose ? What is their connexion, 
or have they any direct communication with the vessels carrying 
red blood on the one hand, and the lymphatics on the other ? 

^' One may easily distinguish with a strong magnifier that 
these vessels, which are large enough to admit a stream com- 
posed of several rows of globules, are marked with transverse 
as well as longitudinal lines externally. It is not always easy to 
determine whether the transverse lines are not mere folds or 
plaits ; the longitudinal are formed by the outlines of the ele- 
mentary cylinders of the cellular membrane which surrounds the 
tunics of the vessels. The transverse lines vanish when the ves- 
sel becomes too narrow to admit more than one row of the glo- 
bules of the blood. Many vessels lose at this stage their cellu- 
lar envelop, and retain only a single homogeneous tunic ; others, 
on the contrary, retain a cellular coat. The simple vessels with 
but one tunic occur chiefly in membranes that consist entirely of 
a horny material, as, for instance, the epithelium which covers 
the free side of the corpus ciliare, the ciliary processes and cili- 
ary ligament as far as the edge of the cornea. Similar vessels 
may be detected on the posterior surface and lateral edges of the 
capsule of the lens, and in the pecten of birds. In these situa- 
tions they sometimes occur of considerable dimensions. Thus in 
the fox, this epithelium exhibits simple vessels with a diameter 
of from 0,04 to 0,05 (millimetre). In the amphibia vessels of 
this description may be detected in many other membranes. 
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Thus ill the mesentery of a living frog spread upon glass, a n 
croscope with a magnifying power of 300 exhibits branches of 
veins measuring from 0,014 to 0,028 (millim.) in diameter, 
which are perfectly transparent, and can only be distinguished 
at their edges, being as simple as if they were merely covered 
with a pellicle of pure water.*" 

We now come to a part of Trcviranus's treatise, which is of 
peculiar importance, and which I dwell on with more than oi cH- 
nary pleasure, because it contains the fullest and most satisfac- 
tory proofs of the correctness of the opinion, that the lymphatics 
arc the veins of the white tissues, an opinion which I was the 
first to promulgate. 

*' In some parts of the body I observed circumstances attend- 
ing these minute and simple vessels, which render it probable 
that they terminate in tubes of such a degree of fineness that 
they are incapable of admitting the globules of the blood, and 
consequently contain a serous Jluid only. This is the case with 
those branches of the central artery of the retina, that proceed 
to the posterior surface and lateral edges of the capsule of the 
lens. Even at their origin from the central artery, these vessels 
become at once incapable of carrying red blood, the very pre- 
sence of which in these parts would be destructive to tlie trans- 
parency so essential to vision." 

Treviranus then proceeds to detail minutely the situations in 
the eye, lungs, and other ports where he has observed these pro- 
longations of the arteries containing none of the coloured blood ; 
and indeed, from their diameter being much smaller than that 
of the globules, it is evident that they are incapable of admitting 
them. He then examines their structure, as compared with 
that of the minute lymphatics, and endeavours, I think, success- 
fully to solve the long- disputed question as to the origin of the 
lymphatics, and their connexion with other portions of the cir- 
culating system. In the tortoise and cold-blooded reptiles, it is 
easy to make out with the aid of the microscope the continuity 
of the roots of the lymphatics, with the elementary cylinders of 
the cellular membrane. The latter gradually coalesce, and as- 
sume new appearances as they are about to become lymphatics. 
Now we have already seen, that extremely minute ramifications 
of the arteries are the bearers of the serous fluid to the wKiW. 
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titfues of the bod j, from which, again, the lymidiatics reiuni 
the ooloarless blood ; m fact, they are the veins of the white 
tiflsues. In most parts, and this refers to the cellular membrane 
generally throughout the body, the blood, after being aied, and 
before it can be allowed to join the general circulation with 
safety, requires to be elaborated in glands in whidi a gradual 
change in the white blood is effected, and a gradual reunion 
with the red blood is promoted. In some few organs, as die 
brain and the ball of the eye, no lymphatics have been disco- 
vmd. In these we may suppose, that some reason exists which 
prevents the white blood, after being used, from being necessari- 
ly injurious, and here, consequently, it is at once mixed with the 
Uood of the veins, and the minute transparent vessels which re- 
ceive it in the first instance do not therefore undergo the changes 
above mentioned, as preparatory to the formation of lymphatics. 
On the contrary, they proceed at once to jcnn the minute vrins. 
It is also vay remarkable, that, in the organs in which no lym- 
phatic glands are found, we have but one order of tissues, the 
white. This is the case in the eye-ball and brain. 

Many reflections arise from the consideration of this fact ; but 
I must return to our author, who has expended much labour 
and research on the lymphatic terminations in the alimentary 
canal, with respect to which, he has convinced himself that the 
villous flocculi, so abundant on the mucous membrane, are com- 
posed of minute tubes packed together, and continuous with 
neighbouring lymphatics. He thinks that some of his observa- 
tions render it very doubtful whether the old opinion, that 
some of the lacteal terminations have open mouths, or rather 
perforations in their extremities, may not after all be correct. 

But not only do we find lymphatic terminations in the villi of 
the mucous membrane and in its general surface, but also in its 
crypts and follicles, which Treviranus considers to be organs of 
absorption as well as of secretion. To conclude, Treviranus 
agrees with Miiller and others, that the ultimate terminations of 
all the ducts of glands are, in the form of very minute tubes, 
collected into lobules, and terminating each in a cul de sac ; the 
whole mass is connected by cellular membrane, and in this way 
is formed the parenchyma of every secreting organ. In some 
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there is reason to believe, that the blood from which the mate- 
riaJs for secretion are derived does not directly reach the parietcs 
of the cul de sac, but only circulates in the interposed celiular 
membrane. Id other glands, again, and the lungs present a 
striking example of this arrangement, the blood circulates in the 
parietes of the extreme ducts, which are, in the case of the 
iungs, the air-cells. 1 have already mentioned, that no elemen- 
tary cylinders can be detected in certain dssues. It is very re- 
markable that this is the case mth respect to the air-cells of the 
lungs, whose tissue, consequently, does not con&ist of condensed 
cellular tissue, or, as I once thought, and as Magentlie supposed, 
of serous membrane. With respect to the bones of man and 
animals, the observations of Treviranus fully establish the exist- 
ence of the laminated structure. The laminae are arranged 
into several layers. In the bones of man these layers are folded 
and multifariously perforated, which is not the case in other ani- 
mals. These folds in the laminae, or their layers in the human 
bones, appear in the longitudinal section to resemble fibres, for 
which, when examined with a microscope, they are indeed easily 
mistaken, and the perforations in the lamintc produce an appear- 
ance of cells. The perforations arc entirely distinct from the 
cavities or interstices discovered in the substance of human bones 
by the microscope, and which are found in consequence of the 
laminEC not lying in complete apposition with each other, for 
they leave between them interstices that are filled with fluid. 
The researches of Treviranus, Deutach, and Purkinje, have 
completely established the foliated structure of bones, and have 
also explained the cii-cum stances which misled Scarpa, and in- 
duced him to form the opinion that the osseous texture is cellu- 
lar. To conclude, it is necessary to observe, that Treviranus 
himself allows he has been anticipated in some of his investiga- 
tions by the celebrated Ehrenberg, who has applied his practised 
powers of microscopical observation to similar researches. Tre- 
viranus, however, differs from Ehrenberg in several very import- 
ant particulars, and has likewise pointed out the sources of 
Ehrenberg's errors. 
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An Account qfa recenihf invented Patent Springs called^ ^ The 
Safety Spring,'' and applicable to Carriages and Carts of 
every description *. By the Rev. R. J. Ba&low. Witb an 
illustratiye Plate. 

When springs were first brought into practice, they were 
imagined to be useful merely to give ease to the traveller, and a 
certain degree of security to fragile articles ; reflecting persons, 
however, quickly discovered them to be a great means of saving 
the carriage and lessening the draught, which latter is clearly 
proved in the works of Drs Helsham and Amott To save the 
road upon which we travel, has, »nce the formation of railways, 
become a consideration of the utmost importance^ and so per- 
fectly convinced are scientific men of the value of sfnings for 
that purpose, that|the eminent engineer Mr Stephenson does not 
permit a single waggon to be run upon the Manchester and 
other lines under his direction without springs, although the 
weight and expense thereby added to each waggon is very con- 
^derable. 

Hence, it is evident, that besides the comfort and convenience 
of springs, their chief advantages consist in saving the horse or 
engine, the carriage itself, and the road^upon which it travels ; 
and consequently the only argument against their being uni. 
versally adopted by the Ordnance Department, and for fanning 
carts, and common stage waggons, must arise from their being 
so expensive, so liable to break, and so ponderous when employ- 
ed for heavy waggons, all which evils are in a great measure 
obviated by this invention, the peculiar properties of which may 
be thus briefly enumerated. 

A greater degree of ease than those now in use ; ^almost per- 
fect security against breaking under any circumstances; — a saving 
of weight upon railways to the amount of three-fourths, upon the 
common roads to the extent of two-thirds ; — much cheaper ;— a 
direct up and down motion, which prevents the swinging and 
rolling of the carriage, and consequently secures it against being 

• Communicated to the Whitby Philosophical Society by the Rev. R. J« 
Barlow, the patentee, of Linden Grove, near Stokesby, Yorkshire, September 
1830. 
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overturned under any extent of load ; — simple, capable of being 
repaired by the most indifferent mechanic,— may, upon emer- 
gency, be increased in strengtli for bad roads and heavy lug- 
gage ; — preserves the graceful appearance of the C spring so 
completely as to deceive the eye, and in all other cases is lighter 
and more elegant than ihosenow in tise. 

That this spring is easier than those in general practice has 
been proved by comparing them n'ith some of the best London 
manufacture for the space of a year, during which liiey were 
tried upon the worst description of roads : again upon the Whit- 
by railway, where they have been in use for some months, they 
are found to have a much more pleasant motion than any hither- 
to employed. This is attributable solely to the spring being 
acted upon instantaneously, and completely without friction, 
which prevails to an enormous degree in the old springs, and 
renders them stiff or wooden to a great extent. 

The superior security of this spring may be proved in this 
manner. The levers are constructed of two pieces of one-fourth 
inch plate iron, distant from each other two or three inches, and 
connected by one or more small blocks of wood, or, as in the 
case of the C spring, by one solid piece, all firmly rivetted 
together ; by this means the iron receives the strain edgeways, 
and, like the blade of a saw or knife, supported in such a posi- 
tion, it may, with little weight, be made equal to any loaA 

The spring itself never exceeds eight or ten inches in length, 
and consists of several steel plates of a lozenge shape, inserted 
in a kind of case called a stop (from its regulating the quantity 
of motion and stopping it at a certain given limit). This stop, 
by its tongue running through the centre, divides the plates in- 
to upper and under series, and contains, at each end, a rack or 
rest for every plate, which being supported at the extremities, 
the whole spring is pressed in the centre directly like an elliptic 
spring, and since every plate is supposed to be capable of bend- 
ing more than it is permitted, it is not possible that the spring 
can ever break, because it is checked before it reaches the break- 
ing point. Let it not, however, be imagined, that, being thus 
checked, the motion must be unpleasant, for if the spring be 
proportioned to the weight, it will never collapse but with such 
a shock as might endanger the carriage. It should alsc 
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tioned, that whereas all springs are found to break, or let and 
lose their shape and (Nriginal podtion if too heavily laden^ thn 
safety spring will, on the contrary, always return to the same 
height, when the load is taken off, be it ever so great ; for, as 
has been shewn, it is impossible to break the spring, and wbeii 
it has gone home, the strain then comes entirely upon the levers, 
which are made beyond any, even the utmost calculated weight 
or strain. 

The difference of weight between these springs and the old 
ones, has been accurately determined at the Whitby Railway, 
and is as follows : — old springs for a 8 tons carriage^ 87S lb. ; 
new springs for a 3 tons carriage, 90 lb., being, as stated above, 
a saving of three-fourths in weight ; but it is further to be re- 
marked, that in the old springs, double the load requires double 
the weight of springs ; whereas in this invention, the spring alone 
requires increase, directly as the wdght, a few pounds adcUtional 
to the levers being sufficient ; thus, for instance, oo the Whitby 
line, 3 tons take springs of 90 lb., but 156 lb. is siiffident for 
6 tons, the levers being increased by only 6 lb. 

The saving of expense is evident from the simple nature of 
the invention, because all the parts can, without loss of steel or 
iron, be cut in the cold state by heavy machinery, after which 
little hand labour is necessary : again it is to be considered that 
there is never more than one-third of the material emjdoyed, and 
that one^half of that is iron instead of steel. 

The direct up and down motion will thus appear. In all cases, 
such as public coaches, phaetons with perches, and gigs, where 
the springs can be conveniently placed so as to run, not across, 
but along the axle, should the weight by a jerk be thrown to 
one side, the lever or levers on that side will work the springs, 
and those on the opposite side being freed from duty, will fall 
at the same time, by which means the carriage is compelled to 
descend at both sides alike, and therefore will move directly up 
and down only, so far as the springs are concerned ; whereas 
with the present springs, when the weight is thrown to one side, 
the opposite side of the spring being relieved from pressure, 
kicks up, and tends much to make the carriage swing and over- 
ttum. 

The fadility of increasing the strength for bad roads or heavy 
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luggage, will be understood by supposing tlie stop and its racks 
to be so arranged, as to be capable of receiving at tbe top and 
bottom one or more plates. This will materially increase the 
strength, and may be performed by an ordinary servant. In the 
levers no change is requisite, as they are always capable of work- 
ing a spring of much greater power than would suit the carriage 
under ordinary circumstances. 

Explanation of Plate II. 

Fig. 1. exhibitB the back of a phaeton hung so as to have the up and 
down motion, and avoid {he side swing. 

Fig. 2. represents the frame of a railway carriage, as seen with the 
patent springs and double guide-platea of one-fourth inch plate 
iron, made, as shewn, of several pieces rivetted together, or cut 
out of a single sheet. It is to be noticed, that the spring bos 
plays within the guide-plate, and thus the dirt and dust are kept 
from the oil ; or the piece rivetted on may be cot off, so as to 
allow the spring box to play outside, if preferred. 

Fig. 3. exhibits, on a larger scale, the same kind of guide-plate, 
which is expressed as if transparent, to render the inner works 
visible. Thus the shape of the spring bos, the position of the 
syphon, the shape and actionof the levers are apparent; and there 
is also displayed on one side a single spring of a 6 tons waggon 
inserted in its stop or case, the dark Hue i^eing the tongue and 

In the plan aixive drawn, the carriages and waggons are hung 8 inches 
lower than osual. 

It may be necessary to add, that the small quantity of motion in tbe 
spring (not exceeding half an inch) is multiplied many times by 
the lever, before it is communicated to the carriage. 



Notes regarding some of the Plants observed during the last 
year, in excnraians Jrom Edinburgh, especially some new 
stations Jbr those of rare occurrence, or concerning the geo- 
graphical distribution of a few which are more common. 
By Dr Gkahah. 

The stations for plants in the neighbourhood of Edinburgh 
OHitinue to be examined with great care ; and an additioaal su- 
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mulus has been given to this lately, by the establishment of the 
Botanical Society, the zealous members of which gallop and 
creep in succession over every acre within the range of our lo- 
cal flora. Scintillations from this body have also taken place in 
various directions over Scotland. In August, Dr Gilbert Mac- 
nab and Mr Ashby made a very rapid journey through Forfar- 
shire, Aberdeen, Sutherland, and Orkney. The success which 
attended the four days^ journey with my pupils to the Mull of 
Galloway last year, excited a desire in some friends to accom- 
pany me to that district this year again ; and by appointment 
we met at Stranraer on the 1st of August. At Lochnaw Castle 
we crossed the peninsula which separates Loch Ryan from the 
Irish Channel, walked a few miles along the west coast at this 
point, and afterwards examined, with considerable care, every 
promising part of the coast from the station of Ononis recUnaia 
north of West Tarbet, round the Mull of Galloway, and by 
Drummore, Sandhead, Glenluce, Glasserton, Whithorn, Isle of 
Whithorn, Cragleton Castle, and Garlieston, to Wigton, where 
the party broke up on the 9th. I afterwards visited the shores at 
Kirkcudbright and Balmaehead. From these sources the very 
brief observations which I am now to make are derived. 

Acinos vulgaris— AT^ar ^iertorfy, Dr Balfour; QtieeTu/erry jBTt/Z;, Br Dewar. 
A^yq cristata. — Extremely common on the dry hillj pastures near Edin- 
burgh. We remarked that it was very scarce in similar situations in Gal- 
loway.-^— Ajuga pyramidalis. — Plants were given to Dr Macnab, and two 
stations pointed out to him in OrVneyhy Dr Alexander R. Duguid^ but the 
season was too far advanced for him to gather it— —Allium oleraceum... 

Near Montrose, Dr Balfour and Dr Macnab. Alyssum calycinum. I 

last year noticed the discovery of this plant in two Scottish stations; I 
I may notice now in confirmation of the propriety of restoring this genus 
to the British Flora, that Mr Watson informs me the same species has been 

found in Leicestershire. Artemisia maritima. — Mouth of the TpnCy near 

Tyningham, in great abundance, Dr Balfour. In various places to the 
eastward of Burrow Head in Galloway, but nowhere that we observed so 
abundant as near Cragleton Castle, and at St Marifs /f/^.— ^As^ierugo pro- 
cumbens. — Long ago observed near Guillon Links, but not for several years, 
till this season, when it was first noticed near Luffness, by Mr Forbes. It 

grew there in abundance in a neglected field. Asplenlum altemifolium* 

^Very sparingly near Dunfermline, Dr Dewar. Dunheld, Dr Macnab.— 
Bartsia viscosa. — This plant, so abundant on some parts of the west coast'of 
Scotland, was not seen last year in Galloway, and only sparingly this year 
near Pwrt William, Bromus arvensis.— Two stations only in the neigb- 
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baiirhood of Eciloburgii were known for tbis plant last year. It has been 
^ .flince observed in many ^elds around Edinburgh, and particalariy near JVeio. 

L ^ ^inien Eromus velutinus, S- — Thia variety, no doubt tlia same as that 

ibund by Mr Johns in Cornirall, as I have ascertained by comparisan with 
L^ecimens which he Madly gave to me, wag gathered near Sandhead, GaUo~ 
— Calamagroatia eplgejos — Beloa the Bridge af Dee, Braemar, Dr SI ac> 

—Campanula rapunculoidea. — IfearMontrmc, Mr A, N. Balfour, 

Campanula trachelium. — !fear Donnibritlle, Rev. A. Robertaon Carex 

capilliiris — Observed by Dr Macnab in great abundance at the mouth of 
the river Naver, ntid to fomi a large proportion of the turf on the kooUi in 

Durness. Cnrex extensa — It was observed only in one station in Gai. 

ImBay last year. This season, as we went farther to the eaatward than we 
did then, we found it in great profudon in many places among the gtones 

close to the highwater-mark Carex fulva. — SubcUjAne jifuofiorM near 

Edinburgh, not unfrequent, though not before observed In the 'V'ttript 
Carum verticillatura. — Thia plant, extremely abundant in some parts of 
the west coast of Scotland, was not observed in Galloway last year, nor 

this, excepting in the neighlaurhood i^ WigUm and KiTkcadbrighl Cla- 

dium mariscus— <Aa this plant is stated on the authority of the late Mr J. 
Mackay to be " plentiiii! in Galloway," every pool in our route this year 
and last were examined for it, and information sought every where regard- 
ing it. It was neither seen nor heard of; and a suspicion was necessarily 
excited that it does not grow, or at least is not " plentiful" in the district 
Can Galloway have been inadvertently given, instead of Galway, where it 
does grow ? If so, the only known station for this plant now in Scotland 

is in Sutherlandehire. Eleocharis multicauUs.— This^plant has before been 

found in the neighbourhood of Edinbui^h, but Dr Dewar has found it more 

abundantly tiear Dut\fermline. Erodiam maritiraum.— Coast near Port 

William, Galloway, abundant. New I believe to Scotland. Fedia den- 

tata. — In many places around Edinburgh, in Fife, and in Galloaa]/, Ge. 

ntata tinctoria. — In great profiision in Galloway in many places, from Glia- 

terlon to Balmae Head. Habenaria cblorantha. — Very common in miAoA 

jrinc grounds Ttear Edinburgh. On the banks of Iht Reservoir,*louiardi Airdrie, 
and in Galloway. Whether specifically distinct or not, it is easily distin- 
guished firom the H. bifolia, by its more robust growth, greenish-yellow 
flowers, brnadcr,more connlvent segments of the perianth, and its diverging 
antber-lolws. Helosdadium nodiflorum. — In almost every ditch through- 
out our whole route in Gallouiagi but not, as far as I know, hitherto ob- 
served on the east of Scotland. Hieraciura umbellatum — ralleji of 

Cloiia, Dr Macnab Juncus maritimus.— One station only was visited 

by the party in Galloway last year. This year we found it in very many, 
along a great part of the coast in our whole route, and in extreme abtw- 
dance.^-^-Jungermannia Mackaii— JVcar Drummote, Dr Greville. The 

plant hai not before been observed in Scotland. Lamlum intermedium. 

— tn mauy situations aruaad Ediuburgh, and tiear Sand Head, Galtoieag 

Lepidium Smithli Road-aide near fFhllekirk, Boraiekshire, Dr Macnab. 

Linna;a borealls. — Neighbaurhmdof Edinburgh. A single round patch 
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of thifl planty six or eight feet across, was obserred this sonuner, proliablj 
tha fizBt time, near Edinburgh, for Dalhousie Woodsy it is belieredylunw been 
crToiieoiiBlj marked as a station_L*ycqMis Europsnis. — In great proftulon 
•Lpng the shores to the southward and eastward of filcnl nr^ T. yrfnMi^ia 
▼ulgaris.— isr«ar Parkhail, Stwimqthiirey Mr Learmonth. I do not knew 
anj station nearer Edinburj^ for this plant, which was pointed out to me on 
the banks of Loch Lomond bj Mr Joseph Hooker— MaWa moscfaata.— I 
doubt very much whether this pknt ought to be considered otlier than an 
outcast of gardens in the nei^bourliood of Edinborgb, and in many otitaer 
parts of Scotland ; but airnig Ae thortsitf GaUomu^ it is certainljr nathre— 
Melilotus leucantha. — In vast abundance in a deserted ^lOMtrj aw ike kmks 
if Ae Unum Canai near fdtnMiryft— Nuphar puflafla.— In a loch on the 
south ride of the road leading from Aviemoce to IsTtemeai^ and S( miles Ihrni 

the former, Dr Macnab. (Enanthe pi mp i nelloidea>— We fiwmd both last 

year and this extremely common in the marshes on the shore nearly along 
the whole of our course in GaUoway^ but it had not been dbsenred on the 
east coast, till Mr Campbell gathered it in great abundance sMor Ikmbm'. 
—.Polygonum maritimum_ln great abundance in many plaees along the 

sokA shore (if GaiUfwa^ Rhinanthus mijori mV— rijy JieUb a» <k# emui 1». 

tween Arbroaih and the Sandt ef Bern^^ frequent, Dr Macnab. - Scfapus 
Sayii. — In fiir greater abundance than it was found laat year in Galloway, 
by the road-side, wwr Drymmortf end at other pkuee en Ae eomdk coatt, . 



Stnedo saracemcus—- AT^r Baihgatef Dr Simpson. Near Dw^iermlme, Dr. 
Dewar. I have not seen the former station, but I have gathered the plant 
in the second, and see no reascHi to doubt its being wild. It is in flaming 
quantity, but is very &r removed from any garden_JSilene A"glii*fl.- 
In afield near CtUlodeny in great (Unmdance^ Mr John Forbte— Silene conica. 
— Jlfon/roM. Dr Macnab— Silene noctiiioraMi.^60rfaiiSy ; F\fe^ Mr Stark ; 
Dr Dewar— Slum latiiblium.-. ir«/ ground on the shere^ m wnk eaei frem 
Dunbar, Mr Campbell. ■ ■ Solanum nignim.— This is a scarce plant in Scot- 
land, and it may be doubted whether it is ever met with there;, eoccept 
when it has been introduced. We found it densely covecing the ground 
on some large defined patches, where sea-weed had been dried, nemr Sand 

head and Part WUiiam. Specularia h^rbrida— Sparingly in a field at 

Dirleton, Dr Bal&ur. Abundantly in a negieoted field et iMffmm.^ ■ 8ym- 
phytum officinale, var. fiore fere nigro. — This very remaxkiMa variety, 
which was some time ago sent to the Botanic Garden by Mr SodA of Ayr, 
and retains its peculiarity in cultivation, we found in considerable quan- 
tity by the road-ode between Loeh Ryan and the Irish CAanfMi—- ^Thalic- 
trum aliHnum.— I have gathered this plant on the shore at Dumeas^ but 
only on the mountains to the eastward, and considered it an evidence that 
a western longitude brought alpine plants to the shore in the same latitude; 
but this year it has been found by Dr Macnab, growing with Draba incaaa 

on the shore, so far east as the mouth of the river Naver. Tri&)ttum or- 

nithopodioides. — Shore near Inverkeiihingy Miss Kobertson. Yery probably 
thia plant is more generally difiused than we at present know it to be. I 
and many of my sharper-eyed friends must many times have trode over 
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e ground where Mise Robertson bas lliis Bummer found it.. Triticum 

ceuDL — Worlh Qveeafferr)/, Dr Dbkst. I un not aware Lhat this plant 

I mentioned as native of the weat of ScotlaniL We found it in 

h greater abundance than I ever before saw it to grow, in many places 

tulh a/iore iff GaUawaii, from Dnimmore eoBtwariJ. Tulipa ayl- 

Uris — Observed this spring near Edinburgh, in a field which certainlj 
been cultivated. If brought there by accident, it must have 

been many years ago, for it now forms a large dense patch Veronira 

fiuxbauniii — Near Dunfermlinei ixar InverkeitMng, Dr Dewar. I have 

not seen either station, but am inclined to believe with Dr Dewar that it 
has not been introduced, because it has only been lately cultivated, and 

probably It has not been so yet, near either of these stations. Viola fla> 

vicomia — In several stBtiona near Edinburgh, abundantly. First observed 
by Mr Forbes. 

After returning from Galloway, I went wiih Sir William J. 
Hooker to Ben Lawcrs, and the uiountaios in the vicinity of 
Eillin. The alpine plants were in worse condition than I ever 
saw them — no doubt io consequence of the singular aad parti- 
cularly bad weather of this summer (as in courtesy to the season 
it must be called), during which warmth and perfect drought 
prevented vegetation in May, aod cold, rain, and wind destroy- 
ed it in July. 



Proceedings of the Royal Society of Edinhurgh. 

1836, March 9.\st. — Rev, Dr. Chalmers, Vice-President, 
in the Chair. The following Communications were read: 

1. Observations and Experiments on the Coloured and Co- 
lourable Matters in the Leaves and Flowers of Plants, 
particularly in reference to the Principles upon which 
Acids and Alkalies act in producing Red and Yellow 
or Green. By Dr Hope, V. P. R. S. E., F. K. S. [C«i- 
tinued from 18th Jan.] 

After premising some g'eneral remarics respecting the object of 
research, and ennmerating the varions anthers who had written 
upon the subject, Dr Hope explained various terms which were to 
be nsed in the discoorse. To the variona coloured matters pre- 
sented by the leaves aad flowere of plants, De Candolle had ap- 
plied the denomination of Chromule, which term he meant to adopt. 

There resides in the same parts of plants, in addition to the chro- 
mule, some matter probably destitute of colour, which becomes red 
by the action of acids, and yellow or ^reen by the action of altca- 
lieB. To it Mr Ellis gave the name of colourable matter, which the 
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tiaUior changes to Chromogen, When an arid, added to a regetaUa I 
infution, causes a red colour, and on alUli a yellow or green, it haft 1 
beenthe unkergal opinion timt botlt seta of agents act upon ono j 
and the same culouraWe principle. Tlie leading object of ihis p 
per is to shew tliat the Ciiromogen, or colourable principle, U n 
an individual substance ; and that there are two distinct principle^ 
one which tbrnis the red compound with acids, which he denomi- 
nates Crythrogen ; and another, which affords a yellow compouni j 
with alkdies, wbti:h lie calls \anthogen. 1 

To establish that opinion, Dr Hope made many experiments oa J 
the leaves and flowers of plants, with various reagents, principally I 
water, alcohol, acids, and alkalies : and has exhibited the results in ' 
the compendious form of tables. The first table presents the result 
of experiments on the leaves of many plants ; and the general result 
from them, in regard to the special oliject of inquiry, is, that in ad- 
dition to the green Chromule, denominated Chlorophyle by many 
writei's, they ^1 contain Xanthogen, and that none of them, except-^ I 
ing those which have some tint different from the green, contain. 
Erythrogen. 

The second table exhibits the result of the action of the reagents- 
upon white flowers, all of which, to the number of aI>out tbirtyt. 
gave proofs of their containing Xanthogen, hnt no Erytlu-ogen 
tinted Chromule of any kind. 

The third table displays the results with yellow flowers, from . 
which the general inferences are, that the yeUow Chromule varies 
in its nature in different tlowers ; that all those subjected to expe* 
riment contained Xanthogen, and none of them Erythrogen. 

The fourth tabic exhibits the expennients with red flowers, and 
affords the general conclusions, that while the red chromule shews 
considerable variety of character, red flowers contain both Xantlio* 
gen and Erythrogen in abundance. 

The fifth table exhibits the results with twenty blue flowers 
presented the general observations, that the blue Chromule rari 
its character in different blossoms, particularly in shewing very dif- 
ferent degrees of solubility in water and alcohol] and in some pro- 
ducing coloured, and in others colourless, solutions in both men- ,. 
strua; and that they contain both the colourable principles of Xan- ^ 
thogen and Erythrogen, 

The sixth table relates to ten orange flowers, which equally 
shews that the orange Chromule difl«rs much in one plant from 
another, and that they contain both colourable principles. 

The seventh table relates to twenty purple flowers, and afibrded <, 
the same conclusions as the preceding, d 

The eighth table exhibits the experiments made upon the tinted j 
Chromnlo found in other parts of plants, beside the corolla of t)i9.^ 
flowers, e. ff. the calyx, bractea, the coloured leaves of plants, fruiti^j 
and surface of the roots, all which comported themselves as ibe * 
corresponding coloured Chromules of the flowers do. r 

Litmus presented a solitary example, but a very interesting oua tf 
inthiaiuquiry, of a substance abounding largely in Erythrogen, but L 
QOatuning no Xauthogen, ' 
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A table was also presented, eichibiting; the general facts relative 
to the power of sulphnrous acid io decolorising the Chromnles of 
plants. This acid, whether employed in its gaseous or liquid 
form, does not decolorize the Chlorophyle of leaves. It does not 
affect white flowers. It did not decolorize any one of aboat a 
score of yellow flowers submitted to its action. Of thirty or 
forty red flowers it decolorized all, with the exception of two or 
three. Of twenty blue flowers, two, the Commelina eeerulea, and 
the blue CerUaurea CyaHvs, resisted its blanching power. It deco- 
lorized some of the orange-coloured flowers, but rendered others 
of them of a bright yellow: it decolorized all the purple flowers 
that were tried, with the exception of purple Cenlaurea Cyanus, 
which it rendered blue, and the purple Scabioaa ofropurpurva, which 
it reddened. It affected the tinted Chromnle occurring in other 
parts of plants than blossoms ; it completely blanches the internal 
leaves of the red cabbage, which are of a bright purple red, while 
it renders the external blnish-pnrple leaves green. It turned to 
green various leaves, which possessed red tints, whether general 
over the whole leaf, as the red beet, or partially difliised, as in some 
species oi Drac^na. It decolorizes some fruits, while others resist 
its action. 

Along with the general facts, the various hypotheses respecting 
the origin of the difl«rent Cliromules, and sources of the difi^erences 
amongst them, the autumnal coloration of leaves, &c., were brought 
under consideration. 

Xisstly, a detail was given of the influence of light in the produc- 
tion of different Chroraules, shewing that it is indispensable for the 
production of the Chlorophyle of leaves, and the tinted Chromules 
formed during the autumnnl coloration of tiie same parts ; and that 
it !s not indispensable for the formation of some of the finest tints 
of flowers and fruits, if essential for any. 

The paper terminated n'ith the foUowing general conclusion : 
That there exist iu plants two distinct colourable principles, two 
species of Chromogen, one which generates red compounds with 
acids, and denominated Erythrogen ; and another which forms yel- 
low compounds with alkalies, called Xanthogen. That these two 
principles occur together in red and blue flowers, and in the leaves 
of a few plants which exhibit the former of these tints; that all 
green leaves, all white and all yellow flowers, and white fruits, con- 
tain Xnnthogen alone ; that Litmus abounds in Erythrogen, but has 
no Xanthogen ; that the Chromules of different tints may be gene- 
rally considered distinct vegetable principles, or compounds baring 
their own proper hue ; sometimes intimately blended, or chemically 
combined with Chromogen; at other times having no connexion 
with it ; that they are also occasionally, but not frequently, com- 
pounds of Chromogen with acids or alkalies. 

The seconB part of the paper will comprehend an inquiry into 
the special character and properties of the two colourable pnnciples, 
the Erythrogen and Xanthogen. 

VOL. xxr. KO. xLir. — octobeh 183G. y 
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& On Dyspnoea, and other Sensations experienced on the 
summit of Mont Blanc. By Mattm Barry^ M. D. 
Communicated by Dr Alisotu 

S. Mr Smith of Jordanhill made a verbal communication 
regarding a change in the Relative Lievels of the land 
and sea on the west coast of Scotland; recent shells 
having been found even at the height of 70 feet 

4. Professor Forbes communicated a memorandum respect^ 

ing the Polarisation of Heat. 

April. 4.-— Dr Hops, Vice-President, in the Chair. The 
following communications were read : 

1. On Paracyanogen and its Compounds. By James F. W, 
Johnston, Esq. 

5. On the newly discovered microscopic Entozoon infesting 

the Muscles of the Human Body. By Dr Enolc. 

April 11.—- Dr Abbbcbombis, Vice-President, in the Chain 
The following communications were read : 

1. On the Origin of the Adjective. By Professor Pillans. 

2. On Single and Correct Vision by means of Double and 

Inverted Images on the Retinae. By Dr Alison. 

April 18. — Sir T. M. Brisbane, Bart. President, in the 
Chair. The following communications were read : 

1. Observations on the Chemical Nomenclature of Inorganic 

Compounds. By Dr Hope. 

2. Account of a Visit to the Governor of the Chinese Fron- 

tier Town of Mai-ma-tchin, bordering with Kiachta, in 
Siberia. By a General Officer in the Russian Service. 
Communicated by Mr Robison, Sec. R. S. Edin. 

May % — Sir T. M. Brisbane, Bart. President, in the 
Chair. The following papers were read ; 

1. An Attempt to ascertain the Relative Positions of the 

Athenian and Syracusan Lines before Syracuse, from 
the Description of Thucydides. By Professor Dunbar. 

2. Researches on Heat, Second Series. By Professor Forbes. 

8. Dr Knox exhibited some specimens to prove that the teeth 
of the Cachalot are devoid of enamel. 
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widen(. — The Marquis' of Lansbowm ; but owing to liia nnaToidaUe 
absence, his place was taken by the MAnaiiia or Nokthwfton. 

Vice-Fre»idenU, — Rev. W, D. Comtbbabe, J'.B.S. — James C. Fsjchasi^ 
M.D. F.H.S. 

General Secretaries. — Rev- William V, Harcourt, F.B.S. — Fkawois 
Baillt, F.B.8. 

Assistant General Secretary. — Professot Psillipb of King's College. 

TreasuTer. — John Taylor, Esq. F.R.S., F.G.S, 

LOCAL OFFICERS. 

Treasurer. — Gkosob Besoooqh, Esq. 

Stcretariei, — Profcaaor Daubekv. — V. F. Hovenden, Esq. 



Section A. — Mathematical and Phvsical Science. 

PreiidenL—Rev. W. VFheweli, F.R.S. 

Vux-Preside)its. — Sir D. Brewster. — Sir W. R. Hamilton. 

SecrOaries. — Professor Forbes.— -W. S. Harris, Esq. F.R.8. — 

F. W. JERR.4.RD, Esq. 

The following Memoirs were read, and statements made, and 
more or leas extensively discaased:^ — -1. Notice regarding the pro- 
gress made in the constraction of a Lens of Rock-salt, by Sir D. 
Brewster. 2. Account of the recent Tide Observations made at 
the ports of Loudon and Liverpool, by Mr Lubbock. Mr Lub- 
bock stated, That throngh the indefatigable exertions of Mr Des- 
sion, considerable: pi-ogrees had been made in the reduction of the 
observations made at Liverpool by Mr Hutchinson. The diurnal 
inequality or difference between the superior snd inferior tide of 
the same day, which in the Thames was very in considerable, tf not 
insensible, was found itt Liverpool to amount to more than a foot; 
a matter upon which the learned gentleman laid considerable stress, 
as calculated to lead to important practical results. The object of 
these reductions was to compare the results of theory with these 
observations, and with those of Mr Jones and Mr Russell made at 
the port of London; The principal objects of coiuparison were the 
heights of the several tides, and the intervals between tide and t: 
and these were examined in their relations to the parallax and d 
1 AtheiHEum, TdixT^^ 
■Xft 
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dination of the Moon and of the Son, and in reference to local, 
and what may in one sense be called accidental causes, as storms, 
&c. Of this latter, one of the most cnrious, as well as important, 
is the effect of the pressure of the atmospheric colunm. The au- 
thor stated, that M. Daussy had ascertained, that at the har- 
bour of Brest a variation of the height of high- water was found to 
take place, which was inversely as the rise or fall 6£ the burome- 
ter, and that a fall of the barometer of 0.622 parts of an inch, was 
found to cause an increase of the height of the tide, equal to 8.78 
inches in that port. To confirm this interesting and hitherto un- 
suspected cause of variation, had been one principal object of the 
researches of the learned gentleman ; and, at his request, Mr Des- 
siou had calculated the heights and times of high-water at liver- 
pool for the year 1784, and compared them with the heights of the 
barometer, as recorded by Mr Hutclunson for the same year : and 
by a most careful induction, it had turned out that the height of the 
tide had been on an average increased by one inch for each tenth of 
an inch that the barometer fell, ccateris paribus ; but the time was 
found not to be much, if at all affected. Mr Lubbock then pro- 
ceeded to examine the semi-menstrual declination And parallax cor- 
rection, and stated that the result was a remarkable conformity be- 
tween the results of Bernonilli's theory, and the results of observa- 
tions continued for nineteen years at the London Docks. But to 
render the accordance as exact as it was found to be capable of be- 
ing, it was necessary to compare the time of the tide, not with that 
transit of the Moon which immediately preceded it, but with that 
which took place about five lunar half days previously. To ex- 
plain this popularly, Mr Lubbock stated, that, however paradoxical 
it might appear to persons not acquainted with the subject, yet 
true it was, that, although the tide depended essentially upon 
the Moon, yet, any particular tide, as it reaches London, would 
not be in any way sensibly affected, were the Moon at that in- 
stant, or even at its last transit, to have been annihilated ; for it 
was the Moon as it existed fifty or sixty hours before winch caused 
the disturbance of the ocean, which ultimately resulted in that 
tide reaching the port of London. The author then exhibited 
several diagrams, in which the variations of the heights of the 
tide, as resulting from calculations founded upon the theory, 
were compared with the results of observations. The general 
forms of the two curves which represented these two results, cor- 
responded very remarkably; but the curve corresponding to the 
^fltt/ aibserrations, appeared iVie mote axLg;o\»s or broken in ita 
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form, for which Mr Lubbock satisfactorily accounted, by stating, 
that the observations were neither sufficiently numerous,' nor suf- 
ficiently precise, from the very| manner in which they were taken 
and recorded, to war/ant an expectation of a closer conformity, 
or a more regular curvature. When it is recollected that the 
observations are at first written on a elate, and then trnnsfened to 
the written register, by men otherwise much employed, and whose 
rank in life was not such as would lead ns to expect scrnpulou-; ' 
care, it was not to be wondered at, if occasionally an error of tran- 
script sliould occur, or even if the observation of one transit was 
set down as belon^ng to the next. When to these circumstances 
it was added, that the tide at London was in all probability, if not ' 
certainly, made up of two tides, one having already come round the 
British Islands, meeting the other as it came up the British Clinnnel, - 
it was altogether snTprising that the coincidence should be so ex- ' 
net; and it was one among many other valuable resnlts of thesa ' 
investigations, that it was now pretty certain, that tide tables con- 
structed for the port of London by the theory of Bernouilli, would 
give the height and interval with a precision quite sufficient for all 
practical purposes, and which might be relied on as sufficiently ex- 
act, when due caution was used in their construction, and the ne- 
cessary and known corrections applied. In conclusion, Mr Lub- 
bock stated that the observations for the port of London had now 
been continued from the commencement of this century, and those for 
Liverpool, as we understood, about twenty*five years. 

3. Mr Whewell gave an account of the proceedings of the com- 
mittee appointed to fix lines of the relative level of sea and land. 
He commenced by saying, that as in the discussion of the relative 
level of land and sea, the tides of the ocean were an important ele- 
ment, he should preface the remarks upon that subject, which he 
intended to submit, by making a few observations upon the very 
valuable commnnication of his friend Mr Lubbock. This com- 
munication he highly eulogized, and pointed out to the Section the 
importance of many of the conclusions, should they prove hereafter 
to be generally applicable : but he expressed strongly his fears that 
' this would not be the case. Observation had, in the instance of 
the tides, far outstripped theory, for many reasons, which it would 
be impossible to detail ; bat among the most prominent weie the 
complexity of the problem itself involving the astronomical theories 
both of the sun and moon ; the masses of these bodies ; the mo- 
tions of disturbed fluids, and local causes tending to alter or modify . 
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the general gfrognphieal effect of the greet tide-wave at any pmr- 
'tiuokr place. It was upon a earefbl reriew ef theee eonadem* 
tioBiy that he waa led to fear that it would be atill many yean b^ 
foxe theory woald become ao guarded aad sapported by^ local ob- 
senratioDs, as to afford a saffieiently correct guide to be implicitly 
relied on in these speeoladons. He instanced the tides of the 
Bristol Channel^ which, in consequence of tbdr esKcessHre magm- 
tnde, afforded magnified representations of the phenonena by which 
the deviations become more remarkaMe. At the pert of BrisUd, 
the tide rose to a .height of fifty feet, while towards the lower 
part of the Channel it only rose twenty, and along other parts 
of the coast not qcdte so high. The most striking of Mr Lub- 
bock's conclosions was that by which it appeared that the ocean aa- 
smmed the form of the spheroid of eqnilibriunii aecordiiig to the 
theory of Bemonilli, but at Ave transits of the moon preceding the 
tide itsdf. By the calculations of Mr Bent, however, it would ap^ 
pear, that although the observed laws of the tides at Bristol might 
be made to agree with Bemooilli's theory of equilibriom tides^ by 
referring them to a certain anterior transit^— *ao £sr as the changes 
doe to parallax were ccmcemed, as also as far as those due to de« 
clination were concerned, — ^yet it turned out that this anterior pe- 
riod itself was not the same for parallax as for declination* The 
two series of changes have not therefore a common Origin or a 
common epoch ; so that in fact there is no anterior period which 
would give theoretical tides agreeing with observed tides; anc^ 
therefore, at least the Bristol tides do not at present appear to con- 
firm the resalt obtained by Mr Lubbock from the haudo^ tides. Mr 
Whewell then illustrated these views by diagrams, by the aid of 
which he explained to the Section the luni-tidal intervals, and the 
curve of semi-menstrual inequality — (this latter term, and the doc- 
trine connected with it, was introduced into the subject of the tides 
by the Professor himself). Professor Whewell then proceeded to 
the question more immediately before him — the proceedings of the 
Committee appointed to fix the relative level of the land and sea, 
with a view to ascertain its permanence, or the contrary. He observ- 
ed, that the Committee had not taken any active practical steps for 
the important purposes for which they were appointed, because they 
had met with many unexpected difficulties requiring much considera-^ 
tion. It was, however, intended to appoint a Committee for the 
same purposes, who should be furnished with instructions founded 
upon the views at which the former Committee had by their la- 
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hours and experieoce arrived. One metbod proposed was, tbaC 
marks should be made along; various parts of tbo coast, wUicli 
marks should be referred to the level of tlie sea; bnt bero tbe in- 
quiry met us in tbe very outset — wbat is tbe proper and predse 
notion to be attached to the pbrase the level of Ok sea ? Was ib 
hig;h water-mark or low water-marit ? Wa& it at tbe level of tliQ, 
mean tide, which recent researobes seemed to establish ? In hydro* 
graphical subjects tbe lavel of the sea was taken irom low water,, 
nad this, although in ntaoy respects iQcooTenient, could not yet bO; 
dispensed witfa, for many reasons, one of which ho might glance at, 
— thai by its adoption, slioals, which were dry at low water, werft 
capable of being represented upon the maps as well as tbe land^ 
The second method proposed appeared to be one from which the, 
most important and concbuive results were to be expected. It^ 
consisted in accurately levelling, by laud surrey, lines in vorioui^ 
directions, and by permanently fising, in various places, nume- 
rous marks of similar levels at the time ; by the aid of these 
marks, at future periods, it could be ascertained whether or not 
the levels, in particular places, bad or had not cbangfed, and llius 
the question would be settled whether or not tbe land iu parti* 
cnlar localities was rising or falling. Still further, by running on, 
those lines, which would have some resemblance to the isother- 
mal lines of Humboldt, as far as the sea coast, and marking their' 
extremities along tike coast, a solution would at length be obtained 
to that most important practical question, — what is tbe proper or 
permanent level of the sea at a given place ? Until something 
Like this were accomplished, Mr Whewell expressed his strong 
conviction of tlie hopelessness of expecting anything like accu-' 
racy in many important and even practical cases. As an ex- 
ample, he supposed tbe question to be tbe altitude of Dunbury 
Hill referred to the level of tbe sea : if that level of the sea were 
taken at Bristol, where the tide rises, as before stated, fifiy feet, 
the level of low water would differ from the same level on the' 
sea coast at Devonshire, wliere the scarifies, say eighteen feet; 
and supposing, as is most probable, the place of mean tide to be' 
the true permanent level by no less a quantity than sixteen flset,' 
which would therefore make that hill to appear sixteen feet highefi 
upon a bydrograpbical map constructed by a person taking his level 
from the coast of Devonshire, then it would appear upon the map 
of an engiueer taking his level at Bristol. Iu tbe method pro- 
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[)08ed, the lines of equal level would run, soppose from Bristol to 
Iltntroinbe in one direction, and from Itrietol to Lyme Re^s in th« 
otber, and by the«e a common standard of lerel would soon be ob- 
tained for the entire coaat. — Professor Sir William Hamilton rosO' 
to expresH the sincere pleasure he felt at the mafiterly expositions 
of Mr Lubbock and Professor Wbewell. One conclusion to which 
Mr Lubbock had arrived was to him pecultarly interesting, ^tt 
that by which it appeared that the influence of the Mood upon th». 
tides was not manifested in its effects until some time sfl;er it had 
been exerted, for a similar observation had recently been made by' 
Professor Hansteen respecting the mutual distarbances of the 
planets. — tAi Lubbock rose to Eay, that the agreement between the 
results calculated from the theory of Bemouilli and those obtained 
from actual obsen-ation, were much more exact than Professor 
Whewell seemed to imagine ; in truth, so close was the agreement^ 
that they might be said absolutely to agree, since the difference 
was less than the errors that might be expected to occur in making 
and recording the obserTalions thcmgelres- — Mr Whewell explain* 
ed that he wished to confine his obserrstions to the Bristol tides, 
as these were the observations to which he had particularly turned 
his attention ; and, with respect to which, be should he able, at the 
present meeting, to exhibit diagrams to the Section, which he felt 
confident would amply bear out his assertions respecting these 
tides. — Mr Lubbock stated, that so near, indeed so exact, had been 
the coincidence between the observations made at London and 
Liverpool, and the theory, that he was strongly inclined to believe 
that that coincidence would be found at length to be universal. — 
Professor Stevelly inquired, from Mr Lubbock, whether be did not 
think it quite possible that local causes might exist, which would 
be fully capable of producing the deviations from the theory of 
Bemouilli ; as, for instance, in the case of Bristol, so ably insisted 
upon by Professor Whewell, where the causes of the extraordinary 
elevation arc the land-locking of the tide-wave as it ascends the 
narrowing channel, and the reflexions of other tide-waves Irom se- 
Teral places. Now, particularly in the case of reflex tides, may it 
not so happen, and does it not,* in fact, happen in several places, 
that they bring the actual tide to a given port at a lime very dift 
ferent from that at which the influence of the Moon and Sun, if 
unimpeded, would cause it to arrive, and thus separate, as Profea- 
Bor Whewell had stated, the origin or epoch of the variations due, 
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SDppose to parallax and declension, and even canse other deTiationa 
from Bernonilti's theory ? — Mr Lubbock replied, that unquestion- 
ably it might 90 happen ; but, in his opinion, the diacnssion of a few 
observations, like those made at Bristol, could not be expected to 
point out Tery exactly the origin'or epoch of either of the variations 
of pnriLtlax or declination, with sufficient exactness, to furnish secure 
data for determining th»t they did not correspond to any one common 
previous transit of the Moon. — Professor Whewell exhibited some 
diagrams, which tended to illnstrate bis view of the question ; and, 
in particular, he drew the attention of the Section to the circum- 
stance, that the diurnal inequality, which was now beginning to be 
observed, decided the question, inasmuch as its epoch could not by 
any means be attributed to the same previous transit of the Moon, 
to which llie others were referred — Mr Frend congratulated the 
meeting upon the prospect now held out of determining precisely 
that most important practical question, the true level of the sea. 

Mr Lubbock next made a communication respecting the forma- 
tion of an empirical lunar theory. 

Professor Sir William Hamilton rend his report on Mr Geoi^ 
B. Jerrard's mathematical researches, connected with the general 
solution of algebraic equations. ■ 

Professor Phillips read his Report of the Experiments insti- 
tuted with a. view to determine the Teroper.itnre of the interior oT 
the Earth. 

Professor Forbes gave an account of the experiments he had- 
directed to be made on subterranean temperature at the Lead Bilb 
in Scotland. 

The Rev. Mr Craig read a paper on Polarized Light. i 

Section B. — Chemistry and Miveralogy. 

Presidenl — Rev. Professor Cummino. 

Vke Presidents — Dr Dalton, Dr Henry. 

Secretaries — Dr Apjohn, Dr C. Hknry, W. Hehapath, Esq. 

Mr Watson read a paper on the Phosphate and PyrophosphUe 
of Sodd. 

Mr Ettricfe noticed a new form of Blowpipe, by which the blast 
of the common blowpipe was made as equable as that produced by 
water-pressure. 

Mr Herapath then drew the attention of the section to the co 
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poiitimi of Bath Water, aa recently determined hylnmi and detail* 
ed the medioda of analysia which he adopted, and the reaalti aft 
niiich he anriTed. 

Dr Hare next described his apparatus for the analysisi on the 
plan*of Volta, of Gaseous Mixtures. 

Mr Herapath read a paper on the llieory of the AuBora Boree* 
lis. He stated thai he alirays foiind this phenomenon to be h»w in 
the atmosphere, and in oonneotion with donds. Henoe he inferred 
that it is occasioned by electricity passing from the clouds. 

Section C-^Gsolgot ^n> GsoeBAVHr. 

Presidenl — Rev. Dr Bucklanb* 

Vke Presidents^R. Griffith, Esq^ G. B. GftanroooH, Esq. 

fFar Oeography) R. I. Murchisok, Enq. 
SecTeUaie9 — W. Sanbers, Esq^ 8. Stctohbory, Bsq^ T. J* 

ToRRiB, Esq. 
(For Geography) F. Harrison Rankin, Esq. 

A memoir was read .by IVIr £. Charlesworth, being a notice 
of Vertebrated Animals found in the Crag of Norfolk and Suf- 
folk. The principal object in bringing forward this subject, was 
to establish the fact of the remains of mammiferous animals be- 
ing assodated with the mollusca of the tertiary beds above the 
London clay, in the eastern counties of England. These remains 
are confined to a part of the Crag formation, which appears to 
extend from Cromer in Norfolk, to within a few miles of Aid- 
borough in Suffolk, and the depth of which was very great, wells 
having been sunk in it without reaching its bottom. The bones 
of fish, and a large portion of the testacea met with in the stra- 
tum, differ widely from those of the coralline beds, and from that 
part of the Crag deposit which skirts the southern coast of Es- 
sex and Suffolk. Among the manmialia, which the author states 
really belong to the Crag, is the Mastodon angiLstidenSy of which se- 
veral teeth have recently been obtained in Norfolk from localities 
adjoining the parish of Withingham, the spot from which Dr W. 
Smith states the specimen to have been procured which is figured 
in his '^ Strata Identified." Mr Charlesworth conceived the disco- 
very of the remains of the mastodon in this formation, as affording 
an argument to prove the relative ages of these rocks, as no remains 
of this animal have been found in America in beds more anciest.than 
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the diluvial. The remuning' genera of tnammiferous animnlB can 
be identified with tliose now existing, or with such as are found in 
diiu vial and lacustrine deposits. The author next ooticea tlie dioco- 
very of the mineralized remains of bii'ds, chiefly bonps of the ex- 
tremities of natatorial tribes, a solitary instance of a similar disco- 
rery in America being the only one recorded. He was not pre- 
pared to ipeak concerning the difiercnt kinds of liBfa, but he stated 
their dutribiilion — species of Squalua being found near Orford, 
and what Agiissiz conceives to be Platex, at Cromer. Among the 
most remarkable is the Carchariae megalodon, the teeth of which 
are found in Suffolk, equal in siie to specimens from the tertiary 
formations of Malta. He also alluded to the difference of the tes* 
tacea in different parts of the Crag, from which he was inclined to 
infer there were several eras in its formation. No traces of the ex- 
istence of reptilia have yet been detected, which woaid rather sup- 
port the opinion of Dr Beck and Deshaycf, that the climate during 
the Crag epoch was analogous to that of the Polar regions. — Pro- 
fessor Sedgwick stated, that he had been long aware of the exist- 
ence of remains of maininalia in the Norfolk Crag, although this 
had been disputed by Mr Conybeare, in his work on the Geology 
of England and Wales, He was rather inclined to consider the 
Crag as all of one epoch ; and Mr Lyell had found existing species 
at numeroua in the lower as in the upper Crag. With regard lo 
&Ir Charlosworth'a idea of the extinction of the mastodon in Eng- 
land before the formation of the diluvial beds. Professor Sedgwiofc 
conceived that it was reasoning from a negative fact, and that until 
more extensive search had been made, no such inference eovdd be 
iairly drawn. He also mentioned that rem^s of the beaver were 
found in the alluvions of Cambridgeshire, and that it might have 
existed in England a thousand years ago. He was confident that 
no cause still in existence could have produced tlie diluvium on the 
Crag; its whole appearance suggested the idea of a great mah of 
waters. — Mr Conybeare was perfectly willing to correct his opinion 
respecting the existence of the remains of mammalia in the Crag. 
He was of opinion that the tertiary strata of America had not 
been sufficiently examined to justify the eoncliision that it did 
not contain remains of the mastodon. He started a question — 
which of the Bpecies of mastodon found in other countries did the 
British one resemble? — Mi' Greenough mentioned, as a singidar 
peculiarity of the diluvium of Norfolk, its containing large mas 
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of chalk, which contun organic romsina di^ring; in some respects 1 
from llioae of tbc chulk in situ. The town of Cromer seemed t« 1 
be built on an immense block of chalk> contained in the diluvial 4 
formation. — Mr Murchison dissented from Mr Greenoug-h'g opinion,' J 
He conceived the formation of cbaik waft under the diluvium, and I 
had been elevated and disrupted. He bad seen at Haseborongli j 
large platforms of chalk laid bare after a storm; near that plac 
were needle-shaped rocks of chalk, and at Cromer the foundatioB I 
of the town mast rest on part of the same mass. There were< \ 
strong reasons for believing that the Norfolk diluvium contait)ed> I 
recent ehells only. Mr Lonsdale, on examination, could discover- 
no others. — Mr Cbarlesworth mentioned, that Dr Beck considered 
the shells of the tertiary period to be extinct species, and that at 
the formation of the Norfolk Crag the climate mnst have been very 
cold, like the Ai'ctic regions. He considered the diluvial formatioai i 
to have been sufficiently searched to warrant an opinion that it doe* 
Dot contain the remains of the mastodon. Many singular organio- I 
remains have been found there, which have been transported, a 
■aurians, which must have come irom Yorkshire. lo alluding to 
thft fact of shells similar to those of the Crag being fonnd at Brid- 
lington, he was informed by Sir Sedgwick that the formation at 
that place was probably part of the Crag. 

A paper by Mr J. B. Bowman, waa now read, on the Bona 
Caves at Cefn, in DenbigliKhire. A description of these has been 
already published in the Edinburgh New Philosophical JaurnaL 
The caves are in the cai'boniferous limestone. The roof of the lower 
cave is covered with stalactites, which are often broken offer blunted. 
The diluvium on the floor contains fragments of slate, and the upper 
portion animal remains in great abundance. Among these are soma 
md also elytra of beetles. A binck matter 
s of reddish day. The bones are often in 
e somewhat worn ; tiometimes the teeth are 
o indentations have been found upon them. 
)vered, nor any eoprolites. The b 



of a very minnte size, 
is also found, with veir 
fragments ; the teeth a 
of yooug animals, but n 
No skulls have been disc 
frequently contain gelatine, and have often manganese upon thei 
hair was also discovered. The stalactites seem confined to the an- 
terior part of the cave ; in the posterior part a fine sand is found, i 
After this, a desultory conversation took place on the exhibition 
of two models by Mr Ibbotson, one of the country round Nenfdia- 
tel, at Switzerland, on the scale of half an inch to the mile i and the 
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other of a part of the Under Cliff in the Isle of Wight, on the scnlo 
of three feet to the mile. 

Mr Greenough mentioned a new mode of engraving medala late- 
ly adopted in France, and which he conceived could be advanta- 
geonsly employed in laying down the varieties of snrfiice on maps. 
—Mr Griffiths spoke of the great importance of models like Mr 
Ibbotson's, as being so well calcniated to display the geological 
structure of a country. He suggested the importance of possessing 
mapg, both of outline and of featnrcs, and he allnded to the magni- 
ficent map of Ireland, ander the Ordnance Surveyi the scale of 
which, being six inches to a mile, enabled the geological observer 
to trace the geologital features with a facility before unknown. — It 
was mentioned, that the new map of Austria was on a scale of 
twenty-two inches to tbe mile, but this Mr Greenough considered 
inconveniently large. — Mr Ihbutson stated, that models could be 
easily multiplied by employing a metal mould, and using papier 
macM, or some preparation of caoutchouc ; and that they might he 
dissected to exhibit the internal structure, and that the materials of 
the strata themselves could be used as colouring matter. — Lord 
Northampton and M, de la Beche gave their testimony of appro- 
ral.~— Several gentlemen then spoke of the application of combina- 
tions of letters to geological maps, to express the more minnte geo- 
logical phenomena ; but the general opinion was, that in geological 
maps simplicity should, as much as possible, be preserved, and that 
the best mode would be to have two maps of the same district, one 
without names, for tho geological map, and the other with the ne- 
cessary writing. Maps of this kind bad been given to the Geolo- 
gical Society by the Archduke Jobn of Austria. 

Section D. — ZooLoay and Botant. 

PresidenL — Professor Henslow. 

Vice-Presidents. — Rev. F. W. Hope, Dr J. Richardson, 

Professor Rovle. 

Secretaries. — John Ci/rtis, Esq., Professor Don, Dr Rilev, 

S. Roots EV, Esq. 

Dr Richardson commenced the proceedings of the Section, by 
reading the introductory portion of bis report " On the Zoology of 
North Amenca." It did not appear probable that the progress of 
coloniiation bad, as yet, extinguished any one species of animal 
from the country. The great similarity which existed between the 
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animab of North America and those of Barope^ as regarded thw 
generic distinctions, connected with the dissioiilarity of their spedesy 
rendered them well adapted to inquiries oonnected with their re- 
speotive geographic distribution. Hitherto the triyial names bestow- 
ed by the colonists upon many of those of North Americi^ had tend- 
ed to mislead naturalists. The observations in the presenl; report 
would principally refer to the western parts of North America, in- 
cluding New Mexico, the Peninsula of Florida and Califoniiay down 
to the well-defined limits of the South American loological proTinee. 
I^t Richardson then proceeded to describe the physical stmetmre of 
ibis country, of which the Rocky Mountuns fomed a most remark- 
able feature. The altitude of many of their peaks rose above the 
limits of perpetual snow, and their sides were flanked by lones of 
different temperature, affording passages for animals from the Arctic 
circle to the taUe lands of Mexico, without any great alteration of 
climate throughout the whole extent. The temperate «mes of both 
hemispheres might, in this way, be connected, were it not that the 
Cordilleras were greatly depressed at the Istfamui of Panama, and 
that a plain extended from sea to sea a little further to the soulii. 
As yet we possess no information of the elevation of the hacks of 
these mountains, independent of the hdghts of some of the peaks, and 
the elevation of the base of the range is equally unknown. The 
depths of some of the transverse valleys are considerable, and thei»e 
afford passages for the migration of animals. Most of the pnnci- 
pal rivers flowing to the east cut across the chain, and one actually 
rises to the west of the crests of the range. On the Atlantic side 
.are prairies, composing plains gently inclining to the east, and there 
is an extent of land which may be likened to a long valley, which 
stretches from the Arctic sea to Mexico, without any transverse 
ridges dividing it, but merely affording three distinct water-sheds. 
The greatest width of the plain is about 15° of longitude, in the 
40° to 50^ of north latitude. This configuration gives great facility 
for the range of herbivorous quadrupeds from north to south, and 
for the migration of low-flying birds ; whilst the Mackenzie fur- 
nishes a channel by which the anadroraous fish of the Arctic Sea 
can penetrate 10° or 11° of latitude to the southward, and the 
Mississippi enables those of the Gulf of Mexioo to ascend far to the 
north. The most remarkable chain east of the Mississippi, is that oi 
the Alleghanies, which is about 100 miles broad, rises from a base 
between 1000 and 1200 feet, and attains an elevation from 2000 to 
3000 feet above the sea. The strip of land between them and the 
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coast \* 200 miJeB broad in the Carolinas ; becomes stiU broader in 
Georgiit, and, sweeping round the northern extremity of the chain, 
joins the valley of tha Mississippii This strip influences the dislri- 
bution of animal life, by extending southerly to the 6" of latitude 
thus forming also a barrier to the progress of anadromous fish frotB 
the Atlantic to the bottom of the Guif of Mexico. With refe> 
rencc to physical geography, Newfoundland appears as a pro- 
longation of the Atlantic coast line, and iU aoological and bot^ical 
productions correspond to those of Labrador. When the canals alr 
ready projected shall have opened a communication between the 
■ereral great inland seas which exist in North America, an inter- 
change will take place between the fish of widely diverging waters. 
The great proportion of water to land forms a Striking feature of 
the north-east continent. This may be zoologically divided into 
two districts, viz. the northern or barren grounds, and the southern 
or wooded. The temperature is here materially influenced by tha 
inland sea of Hudson's Straits, and thus its capability of supporting 
animal life much afl'ected. On the west of the Hocky Mountain^ 
tbe northern corner appears to be similar to the eastern Bide or 
barren grounds. The general character of the country bordering tha 
Pacific is mountainous. With respect to the climate of North Ame- 
rica, the eastern coast has a lower mean temperatnre than the weatern, 
at least in the higher latitudes. Probably the isothermaJ, and evea 
the isothteral lines of the banks of the Columbia and New Oale» 
donia correspond nearly in latitude with those of the east coast of 
Europe. But on the eastern side, down to the 56th paiallel of 
latitude, the subsoil is perpetually trozen. Even in the 4oth paral- 
lei, on the north side of the great Canada lakes, there is upwards of 
six months uf continuous frost, and the grollatorial and most of the 
graminivorous birds can find nothing to support them in the winter 
season ; and, consequently, the migration of die feathered tribes is 
here much more general than in the countries of Eui'ope lying un- 
der the same parallel. The principal cause of this great difference 
between tbe climates of t^e eastern and western districts may be 
ascribed to the configuration of the coast land, which detains the ice 
in its bays and gulfs, and this, in melting, materially depresses the 
summer heat. The decrement !u the mean annual heat, correspond- 
ijig to the increase in latitude, is greater in North America than in 
Europe, and there exists a wider difference between tlie tempera- 
tares of summer and winter. Dr Richardson then concluded this 
introductory portion of his report, by details concerning the tempe- 
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tUores vhicli had been obBerved at different plaeei in the count 
mder conBideriition. 

Mr Rootsey exhibited specimena of sugar, malt, and ai 
spirit, which ho had extracted from mangel wursel, and considereAl 
Aftt this root might, under certun circumstances, be ^own to great I 
advantage in thid country, for the purposes of manufacturing tltf 
above articles. 

Mr G. Webb Hall read a communication " On the Aoceleraliwj 
of the Grovth of Wheat." After pointing out the adr&ntagi 
which might accrue to agriculture from the attention given b 
•tientific men to cert^n subjects with which it was connected ; a 
4ie absolute necessity which now existed for making the most e 
tensive and careful investigationa concerning many points of grea4 1 
Importance to the success of agriculture, he proceeded to call thtt, J 
■Keution of the* Section to a statement of facts, by which it n 
fce seen that the usnal period allotted to the occupation of t 
^ound for a crop of wheat might he very materially abridged, 
an average, this might be estimated at ten months, though twelve, an4^ 
even thirteen, were not unusual, and eight might be considered nil 1 
the shortest period for the ordinaiy winter wheat. By a selectiod | 
of particular seed, and a choice of peculiar situation, wheat sown 
early in March has been, on different occasions, ripened before 
■ruddle of August, a period scarcely exceeding five months. 
Hall considers it an unquestionable law of vegetation that the off* 
Spring of a plant of early maturity itself seeks to become sp like^ 
wise, even when placed in nnpropitioui circumstaucos, and- that ii ' 
recedes with reluctance from the condition of its parent. Henoa 
the seed of a crop which has been ripened in five months has a befr^ 
ter prospect of producing another crop equally accelerated than that. , 
from a crop which has been longer in ripening. He also asserted!) 
that the acceleration of a crop was fartlier promoted by thick sow 
big, which likewise might be considered advantageous in checking 
and stopping the mildew. — Dr Richardson referred to the remark 
b£ Humboldt, that in South America the wheat crop was ripened ii 
ninety ditys from the period of sowing, and stated, that about Hud^ \ 
Son's Bay this period was only seventy days. Ho suggested tha^ 
probable advantage that might arise Aom importing seed from dw i 
latter conntry for the purpose of furthering Mr Hall's views ; 
this gentleman stated, that be had found that seed imported from-a ' 
distance (and he had tried some from Italy) was liable to becoma_ 
diseased.— As connected with the subject of the acceleration of the J 
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growth of seeds, Professor Henalow mentiooeil the results of ex- 
periments which he had tried upon seeds of a apecies of Acada, 
gent by Sir John Hersthel from the Cape of Good Hope, with di- 
rections that they ahonld be steeped in boiling water before they 
were sown. Some of these wore kept at the boiling temperature 
for three, six, and fifteen minutes respoctively, and had yet germi- 
nated very readily in the open border; whilst those wliich had not 
been steeped did not vegetate. It was suggested that tliese facts 
might lead to beneficial results, by shewing agriculturists that they 
may possibly be able to steep various seeds in water sufficiently 
heated to destroy certain fungi or insects known to be destmctivs 
to them, without injuring the vital principle in the seed itself.-^Mc 
Hope mentioned a practice common in some parts of Spiun, of 
baking com to a certain extent, by exposing it to a temperature of 
160° or upwards, for the purpose of destroying an insect by which 
it was liable to be attacked. — Dr Richardson mentioned, that the 
aeeds sold in China for the European market were previously boiled, 
for the purpose of destroying their vitality, as the jealousy of that 
people made them anxious to prevent their exportation in a state 
fitted for germination. Upon solving these seeds he bad neverthe^ 
less observed some few of them were still capable of vegetating. 

Mr Curtis exhibited some sperimens of the terminal shoots of 1 
Pinas, which had been attacked by the Hylurffits piniperda, and 
made a few remarks on the habits of the insect. 

Or Daubeny communicated to the Section the partial reanlts 
which he had obtained from a series of experiments he was carry- 
ing on at Oxford, respecting the effects which arsenic produces on 
vegetation. He was led to undertake these experiments from 
having received a communication from Mr Davies Gilbert, in which 
he stated that there was a district in Cornwall where the soil con- 
tained a large proportion of arsenic ; and that no plants could grots; 
in it except some of the Legumiuosse. By analysis, this soil yield- 
ed him aboQt 50 per cent, of arsenic, in the form of a sulphuret ; 
the rest being composed principally of sulphuret of iron aud a little 
silica. He had already ascertained that a little of the sulphuret 
mixed in soils produced no Injurious effect on Siriapis alba, barley, 
or beans ; and that they flowered and seeded freely when grown in 
it, Althongh the want of solubility in the sulphuret might be M- 
signed as a reason for its inactivity ; yet it was certtdnly taken op 
by water in small quantities, and imbibed by the roots of plants. 

VOt. XXI. NO. XLII. OCTOBER 1886. Z 
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XJpon wacte ri pg lliem irith a «olvtioii of wnuA^ma veid, lie fw i d 
lint they woidd bear it in larger proportioiMi lliaa mnpresnppMML 
The injiirkMiB effects of anemons acid en Tegelatioii is ikie a cigii * 
bonrhood of the copper-works of Bristol and Swaa ie tt iras wHioed 
hj Mr Rootsey ; and Mr Sterenct mentioned the eireanstmoe of llie 
trout in some streams of Cornwall hsnwg been destroyed by tM 
opening of some new mines in their veighbonrhood, fnim whixA 
arsenical compoands were discharged, th0ngh Ite vegetation did 
not appear to be injmied by them ; and it was fBither stated, llmt 
horses were considerably injm*ed, and rendered snljeet to a f^ 
snatlcaUe disease, by the effects of arsenical e ompo—ds in liiri niimu 
mstncts* 

Sbctigk £1-— Anatomy and MaiiciMB. 

m 

President. — Dr Rogbt. 

Vtce-Presidenis. — Dr Bright, Dr Maoartmet* 

Secretaries. — Dr Symonbs, 6. D. Fripp, Esq. 

Dr 0*Beime read a Report of the Dublin Committee on the 
Pathology of the Nervoas System. 

A short description of a case of Aneurism of the Arteria Inno- 
minata, furnished by Sir D. H. Dickson, was then read. 

Section F. — Statistics. 

President — Sir Charles Lcmon, Bart. 

Vice-Presidents — H. Hallam, Esq., Dr Jerrard. 

Secretaries — Rer. J. E. Brombt, C. B* Frifp, Esq., James Het- 

wooD, Esq. 

A very curious and interesting report was riBad, entitled, " A 
few Statistical Facts, descriptive of the Former and Present State 
of Glasgow," by James Cleland, LL. D. 

Section 6— -Meghanioal Science. 

President — Da vies Gilbert, Esq. 

Vice-Presidents— M. I. Brunel, Esq., John Robison, Esq. 

Secretaries— T. G. Bunt, Esq., G. T. Clark, Esq., William 

West, Esq. 

The discussions were opened by some observations of Profeasor 
Mbseley on the theory of Locomotive Carriages. 
J>T Lardner next laid before the meeting many detaib in i«gard 
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to Railroads. Afterwards Mr Russel of Edinburgh rend an im- 
portant memoir on the traction of boats in canals at difterent Telo^ 



^l Tuesday^ JugicBt 93. 

■ Section A. — Mathematics avd Physical Science. 

Mr Rassel gave an interesting statement of a scries of experi' 
ments regarding the Laws of the Motions of Waves excited la 
Water. 

Professor Powell read a paper respecting the Refractive Indicei 
of several Substances. 

A paper was then read, contributed hj Sir D. Brewster, " On 
the Polarizing Structare of the Crystalline Lens of the Eyes oF 
Animals after Death.'' 

The Rev. J. W. M'Gauley read an account of " A Series of Ex- 
periments in Electro-Magnetism, with reference to its application aa 
a Moving Power." 

Section B. — Chemistry .u.d Minbralooy. 

Mr Edey read a very interesting memoir on a new theory of 
chemical eombinatioD, deduced from mathematical data, and demon- 
strated mathematically. 

Dr Charles Henry read an account of some experiments made 
with a view to determine the mode in which certain gases act in 
preventing the action of spongy platinum upon a mixture of oxygen 
and hydrogen. The gases he examined were carbonic oxide and 
olefiant gas. He found that carbonic oxide was the moat power- 
ful, and that carbonic acid' was always the result. Hence it is 
evident that oxygen and hydrogen are prevented from combining 
by the superior attraction of the carbonic oxide for the oxygen. 
Olefiant gas he found not to be decomposed, and hence the attrac- 
tiou which prevents tlie combination is not sufficiently powerfiil to 
form any other. This explanation is corroborated by the fact, that 
it requires a very g^eat proportion of the olefiant gas to prodoca 
the effect. 

Mr Herapath then read a paper on Arsenical Poisons. 

Section C. — Geology and Geoqbaphv. 

The first paper was " A Classification of the Old Slate Rocks of 

Devonshire, and on the true position of the Culm Deposits of tlis 
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central portion of that county," by Professor Sedgprick and ilk 
Mnrckison* — Hie authors began by obsenring, that this was a mere 
outline of a more detailed memoir on the physical structure of De- 
▼onslure, which they were about to lay before the Geological So- 
ciety of London. In the published geolo^cal maps of that county, 
the whole system of the older slate rocks was represented under 
one colour, without any attempt at subdivision ; and one colour al- 
so represented different limestonesi without any discrimination. 
The object of the authors was, to remedy these defects, — to ascer- 
tain and represent the true position of the successive deposits and 
their natural subdivisions, so as to compare them with correspond- 
ing deposits in other places. They also wished to determine the 
true place of the remarkable carbonaceous deposits of central DevoUi 
which had been previously regarded as belonging to the lowest por- 
tion of the grauwacke formation. A section was exhibited of part 
of that county, from the north coast to one of the granite peaks of 
Dartmoor immediately south-west of Oakhampton. A diagram of 
the Section will be found in the opposite page. 

In the ascending order' this section exhibits — L A system of 
slaty rocks, containing a vast abundance of organic remains, gene- 
rally in the form of casts. These rocks sometimes pass into a fine 
glossy clay-slate, with a true transverse cleavage ; sometimes into a 
hard quartzose flagstone, not unusually of a reddish tinge ; sometimes 
into a reddish sandstone, subordinate to which are beds of incohe- 
rent shale. In North Devon they are very rarely so calcareous as 
to be burnt for lime, but in South Devon, rocks of the same age 
appear to be much more calcareous. 2. A series of rocks charac- 
terized by hard thick-bedded red sandstone, and red micaceous flag- 
stone, subordinate to which are bands of red, purple, and variegat- 
ed shales. The red colour occasionally disappears, and the forma- 
tion puts on the ordinary appearance of a coarse, siliceous grau- 
wacke, subordinate to which are some bands of imperfect roo^ng 
slate. In this series are very few organic remains. It is several 
feet in thickness, occupying the whole coast from the west end of 
the Valley of Rocks to Combe Martin. 3. The calcareous slates 
of Combe Martin and Ilfracombe, of very great aggregate thick- 
ness, abounding in organic remsuns, and containing in a part of their 
range at least nine distinct ribs of limestone burnt for use. This 
limestone is prolonged into Somersetshire, and appears to be the 
equivalent of that on the flanks of the Quantock Hills — 4. A for« 
mation of greenish and lead-coloured roofing slate of great thick- 
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ness, and occupying s well defined sooe in North Dtroui its uppte 
bed alternating widi and gradvally passing into a great deposit of 
sandstones of rarions colours and micaceous flagstones. These si- 
liceous masses alternate with incoherent slates, and are in some 
places surmounted by great masses ef red unctuous diale, which, 
when in a more solid form, generally exhibit clearage oblique to 
the stratification. — 5* The Silurian system resting oouforaiably on 
the preceding, and of great thidcness, on the oortb-westem coast, 
containing many subordinate beds and masses ef liniestone. In its 
range towards the eastern part of the county, it gradnaUy thins o£P, 
but its characters are well preserred, and it everywhere contains 
vast numbers of characteristic organic remains.-^. The carbona- 
ceous system of Devonshire, in a direction east and west across the 
county, in its southern boundary so close to Dartmoor diat its lower 
beds have been tilted up and altered by the granite. It occupies 
a trough, the northern border of which rests, partly in a conformable 
position upon the Silurian system, and partly upon older rocks, 
probably of the division No. 4. Its southern border also rests on 
the slate rocks of Launceston. It everywhere exhibits a succes- 
sion of violent contortions. In some places it is overlaid by patches 
of g^een sand, and west of Bideford by conglomerates of the new 
red sandstone. The lowest portion of this vast deport is general- 
ly thin bedded, sometimes composed of sandstone and shale, with 
impressions of plants, sometimes of indurated compact slate, con- 
taining wavellite. These beds are surmounted by alternations of 
shale and dark-coloured limestone with a few fossils. Subordinate 
to these, there are on the western side of the county thin reins 
and flakes of culm or anthracite ; but this is wanting on the eastern 
side, and the calcareous beds are more expanded. The higher beds 
of this deposit are well exhibited on the coast west of Bideford. 
These often contain impressions of vegetables. Though in a state 
of greater induration than the ordinary coal-measures of England, 
and even in many places destitute of any trace of coal, still these 
beds do not diflFer from the great unproductive coal-field of Pem- 
brokeshire. The authors consequently concluded, that from the 
order of superposition, — from mineral structure — from absence of 
slaty cleavage peculiar to the older rocks on which this deposit rests, 
and from the specific character of its organic remains^ it may with- 
out hesitation be referred to the regular carboniferous series. In 
the course of the details, the authors alluded to a yemarkable ele- 
vated beach, occupying two miles of coast on the north side ef 
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BajUBtaple Bay, a more special account of which is being prepared 
for the Geological Society. 

Mr De la Beclte objected to the concliuions of Messrs Sedgwick 
aiui Murchison, although he did not dispute the correctness of the 
section of the country which they had exliibited to the meeting. 
He conceived that he had traced the carbonaceoas rocks passing 
into what had been termed tlie Cambrian system, although he was 
not prepared to say that it really was that system. He was also 
usable to make that separation of tiie contorted rocks, suggested 
by the authors of the paper. He spoke of the overlying green- 
stones ia diflereut places, and considered tliat these were of difier- 
enl ages ; also uf the changes produced by granite on rocks of every 
kind in contact with it. Ue alluded to the former opinions of the 
rocks called by the general name^ Greywacke, whicli opinions havei 
of late years, been totally altered. He attached very little im- 
portance to mineral characters : unless tlie consideration of the im- 
bedded organic remams was made of the first importance, we were 
snre of faUing into error. Aie the organic remains in these i;arbo- 
naceons rocks of Devon really tite same as those of the general 
carboniferous system ? He stated, that he conceived there was evi- 
dence to prove that there was a regular band of rocks surrounding 
Dartmoor, which had been thrust op through the hollow in the mid- 
dle. He could nowhere discover any line of separation between 
the carbonaceous and the older rocks, so that he was unable to re- 
concile the deposits of coal with those of other parts of England, 
and as to the age of these older rocks all were agreed. In the Alps, 
organic remains of the coal formation are found in beds, alternat- 
ing with oolites, so that we must not limit too strictly the range of 
these organic remains, as we should be certaiu of all the conditions 
under which coal plants can be accumulated. We should recollect, 
that the remains of the vegetation of a mountain mayi>e entombed 
at its base, so as to be shifted from Its original habitat ; and that, 
although the disposition of organic remains may hold true for a cer- 
tain extent of the earth's surface, we have no right to consider such 
a disposition universal, — Mr Sedgwick remarked, that he could 
with certainty distingiush four calcareous zones in North Devon — 
viz. one at Linton, a second at Diracombe, and two others at Barn- 
staple. The difference of the limestones of South Devon was also 
very remarkable; that of Plymouth being essentially distinct from 
that of Dartmoor. These carbonaceous strata also extended seve- 
ral miles into Cornwall. — Mr Conybeare considered that the public 
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(lad exuberated tbe diiFerence of opinion then before the meeting. 
He was ratlier iiicliaed to coincide witli Messrs SedgwiL'k and Mur- 
chisoii in conaidering the strata in dispnte as referable to the gene- 
ral carboniferous Bystem, and from the general resemblance of the 
formatiuna (o those of Pembrokeshire, the probabilit)' was much 
ttrenglbened. — Professor Phillips conceived that it had been satis- 
factorily proved, that there existed a coal basin in the interior of 
Devonshire, althongh, at first eight, from the unprofitable natnre of 
the contained coal, being the kind called Culm, some hesilatioD 
might have taken place as to assigning it its trae position. Bat 
doubts must vanish on inspecting the organic remains : and here he 
might observe, that it was a mistake to suppose that Dr Smith, the 
founder of English geology, had ever intended to limit the range 
of these remains as some had accused him of. We might readily 
assume, and observation has confirmed, that BOme organic remains 
of one Blratom may be found in contiguous strata, associated with 
fossils of different kinds, so that organic remains alone are insuffi- 
cient to point out distinctions in strata. But the general appear- 
ance of the limestones of Devon was predsely similar to those of 
the north of England, in regard both of mineral character and im- 
bedded fossils. From their appearance, he had expected their in- 
terstratification with shales, and Mr Murchison had confirmed this 
supposition. The Devon limestone corresponded indeed with the 
upper bed of the Yorkshire limestone ; in the former he had de- 
tected a shell, a species of Anodon, which he had not observed ia 
the latter ; but the species of Fosidonia found in both exactly cor- 
respond. Perhaps one cause of mistake might have been the little 
attention paid to the black limestone of Craven, by Mr Conybeare, 
and to this limestone there was a most striking resemblance in the 
black variety of Devonshire. lie alluded to the eKtraordinary ano- 
maly of coat plants having; been found in the Alps, associated with 
oolites, but this might be an exception from tbe general law, and 
exceptions there must be ; still it must be allowed, tliat organic life 
must have a constant relation to the state of the actual surface. He 
came to the conclusion, that the Devon district would not offer any 
anomaly in geological arrangement, but that it would correspond in 
arrangement with the other parts of tbe country, an<t that a fruitful 
source of error is the hitherto vague term Greywacke, which haa 
been applied indiscriminately to a great variety of rocks, so as to 
include many of different ages throiiglioot this county. — Dr Bock- 
land congratulated the meeting on the difference of opinion among 
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the geologists present, such a difference prodacing discussion, which 
was the sure means of arriving at truth. Ife considered, thut the 
trae solution of the question at issue svoidd be in the middle course ; 
that, no doubt, it could not be easily granted, tliat the series under 
consideration vras carboniferous, when no true coal was contained 
in it ; but, were we to adopt the new term, culmiferous, we should 
get rid of the difficulty. This culmiferous series he regarded aa 
the lowest portion of the coal formation, and as resting; upon the 
Silurian rocks. He alluded to the difficulty of making- geological 
maps ; these must be constantly modified, according to the extent 
of investigation : errors of omission must be committed by every 
pioneer in geology, whicli can only be corrected by the researches 
of succeeding observers. 

After the discussion was closed, Mr De la Becfae exhibited ■ 
part of the Ordnance Geological Map of Devon, and snch parts of 
that of Cornwall as have been finished ; and pointed out the gene- 
ral parallelism of certain great lines of dislocation botiti in the me- 
talliferous and non-metalliferoQs districts. He statod that he con- 
sidered such lines to have been produced at the same geologicil 
epoch, and attributed the fact of the occurrence of the ores of use- 
fiil metals in some situations and not in othera, to conditions which 
were to be found in the one and not in the other. The conditions 
most favourable to the occurrence of the tin and copper ores of 
Cornwall and Devon, are the proximity to the junction lines of the 
granitic and slate systems of those counties ; the intermixture of 
granitic and porphyritic dykes with the slates, or with the masses 
of granite ; the occurrence of great lines of dislocation travergiogf 
the lodes or mineral veins, and termed crost courses, Sic, The au- 
thor pointed out numerous other conditions, and then noticed the 
beneficial effects of the proximity of the granitic or porphyritio 
dykes provincially termed elvans, and which alike traverse the 
granitic and the slate systems. In support of this view, he in- 
stanced more particularly the mines in the vicinity of Maraeioui 
where the lodes or mineral veins traverse lines of elvans obliquely, 
and where very rich bunches of ore have been obtained at such juno- 
tions. Indeed the miners of that part of the country are perfectly 
aware of the value of these junctions, and carry their work on as 
much as possible within their favourable influence. The author direct- 
ed the attention of the Section to the fact, that all the great mines of 
Cornwall are situated amid the above conditions, and to the ad- 
vantages which geology could thus confer upon the community, by 
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pointing out lo tbem those placei where the dtaneea nre farourable 
to miainf; uperationt, and by inducing' them to aroid iho^e bnblile 
speculstious M. ibis moment go nnfortanaiely contmoD. — Mr Hop- ^ 
kina was cttlled opon to make gome obsei^atiotis r^arding the di- ^| 
rection of the fiuarcs mentioned by "iAt De la B«cbe, but he did noti ^H 
enter very fully into any discussion, as he proposed, on the foUowbi ^| 
ing dny, to bring the g'eneral GonaiileratJon of fuiiires before tlkv ^H 
Section. He observed, however, that tliere must hare been od» ^H 
great axis of distarbaDi^e, to which the smaller fissiiroe must either ^B 
have been parallel, or have circnUted aronod it ; indeed, Mr De la 
Beche had mppoaed the f^reat line of fissures from Blackdown to 
Cornwall bad been carved by the intervening granites. He stated, 
that there must be u connexion between the width of lodes and 
their mineral contents ; also, that in tht^ proiloi'tion of Gssurea there 
inngt have been several periods of elevation — Mr Fox then men- 
tioned a remarkable experiment which he bad made apon the yel- 
low sulphnr«t of copper, having changed it by electricity into tko' 
grey solpburet. In a trough a mass of chiy was placed, so as to 
divide it into two portions, in one of which was sulphate of coppw 
in solution, in the other dilute sulpharic acid. On the electrie 
commanication being made by placing the yellow sulpbnret in ttte 
solntion of sulphate of copper, and a piece of zim: in the acid, the 
change of sulphiiret took pbice, and crystals of native eeppei were 
also formed npon it. — Mr Fox observed, that native copper ig not 
found in the mines of Cornwall combined with yellow capper, but 
with black copper-ore; and that the grey ore is gener^y fiNind nearer 
the surface than the ycDow, and also in and aearthe cross courses. — 
Mr Taylor bore testimony to the importance of geological informai- 
tion to mining agents, who now were informing tliemaelves, not 
only in practice, but in theory. He spoke uf the exertions of the 
late Mr Phillips, in drawing up a geological map of Cornwall, so 
iat baek as 1800. He suggested the propriety of tracing the lines 
of fissures into the coal districts, and aU» wiahed the directions of 
the lead lodes of the mountain limestone to be a«cei'tained, as likely 
to lead to general results. 



Section D. — Zoologv A^'D Botaky. 

Dr Kichardson resumed the reading of his Reporton the Zoology 

of North America. In touching ujion the geographical distributiou 

of the Mammalia, he remarked tho great similarity which existed 

between them and the European species ; whilst there was the 
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greatest dissimiltiTity to those of Sonth America. The botindarf 
line separating the Faunas of North and Sunth America, wa* not 
at the Isthmus of Darien, but at the tropic of Cancer. No Qna- 
drnniana occur to the north of the Isthmus of Dariou ; though itt 
Europe there is a species which ranges as far north as the rock at 
Gibraltar, in latitode 36'. — In the order Camivow, and family 
Cheiroptera, all the North American species belong to that tribe' 
vhich possesses only one bony phalanx iu the index, and two m 
each of the other fing;ers, tn which tribe also all the European bats 
belong, except an Italian species of Dinops> None of the sixteen 
f^cies recorded as natives of North America hare been fonnd else- 
where; two only have been traced over any great extent of conn- 
try, and one of these (resembling the European PipistreQus) ranges 
through 24° of latitude, and is the moat northerly species in Ameries. 
There must be still many bats to be discovered in that conntry, n 
those of Mexico, California, and the whole tracli of the Rocky 
Mountains are entirely unknown. Of the family Inscctivora, tea 
spetnee were enumerated ; and it was stated that North Amerien 
difiers more from Kurope in this family, than in any other of the 
order Carnivora. Three of the European genera do not exist in 
North America, and the three genera found in North America do 
not exist in South America. The North American species of So- 
rex, however, closely resemble those of Europe. — Of the fiUiuly 
Marsupiata, inhabiting the New World, only three species reack 
into North America, the rest being confined to the south of the 
Isthmns of Darien. Two of these occur no liiglier than Mexico ; 
but the third (the Virginian opossum) ranges to the great Cana- 
dian lakes on the north, and to Paraguay on the south — About 
forty species of the family Carnivora have been noticed ; and this 
family includes a greater number than any other which are com- 
mon te both North America and Europe ; though possibly a closer 
acquaintance with some which are at present considered identical, 
may enable ns to establish some distinction between them. The ge- 
neric forms of North America are the same as those of Europe, ex- 
cepting in a very few cases, which belong to the South American 
group. A few of the more northern forms also cross the Isthmus of 
Darien to the south, — In the family Plantigrada, two of the four bears 
of North America are undoubtedly peculiar to the New World ; and 
one of these is the most nmrtherly quadruped it contains. The 
American Glntton, or Wolverine according to Cuvier, is identical 
with that of the Old World. Among the Oigitigrndn, the range 
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of the Mostelffi is limited southwards to the northern or middla. 
districts of tUa United States. Whether any of the American andi 
European species of this genua be reaily identical, is involved in^ 
great uncertainty. Of the three Otters of North America, one 
pears to he identical with that of Europe ; and anotfier, if correctly- 
iJentifitid as the Lutra lirimlienns, has a most extensive rang^i 
from the Arctic Sea through great part of Soath America. Eighti, 
species of the genus Cunis are found in North America; but there' 
is great difficulty in distinguishing the species, and in identifying 
them with any of those of Europe. The domestic dog breeds with 
the wolf and fox, and their ofispring is prolific. Eight species of 
the genus Felis were mentioned by Dr Richardson, three of which 
extend from South America into the south-western territories of 
the United States ; and some a( the others are still doubtful aa 
North American species. The nine species of Amphibia found io 
North America, are mostly common to the northern seas of the. 
Old and New Worlds : the genus Otaria alone being confined to 
the North Pacific ; and even these range to the Asiatic coast. The 
Bpecifiu identity of some of the seals is involved in very great 
doubt. In the order Rodcntia, there have been between seventy 
and eighty species discovered ; and here North America surpasses 
every quarter of the globe in the abundance and variety of form 
which these animals assume. Tlie squirrels are not yet satisfactorily 
determined. The marmots aie numerous, except in the subgenus 
Sperm ophilus. There is only one which may possibly be commoc 
to the New and Old World. There is only one of the restricted 
genus Mus, which is unequivocally indigenous to North America; 
and this closely resembles the European M- tylvestrit. Other spe- 
cies have been introduced from the opposite side of the Atlantic. 

Mr Bowman read a communication respecting the Longevity of 
the Yew- Tree ; and mentioned the result of his observations upoa> 
the growth of several young trees, by which it appeared that their , 
diameters increased during the first 120 years, at the rate of at least 
2 lines, or the one-sixth of an inch per annum; and thai under fa- 
vourable circumstances the growth was still more rapid. In the 
church-yard at,Gresford, near fl'rexhani, North Wales, are eighteen 
yew-trees, which are stated by the parish register for 1726 to have 
been planted in tliat year. The average of the diameters of these 
trees is 20 inches. Mr Bowman tlien remarked on two yew-trees 

large dimensions, from the trunks of which he had obtained sec* 
tkiDS. One is in the same churchyard as those above mentioned, 
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and its trunk is 22 feet in circumference at the base, 29 feet below 
the first branches. This gives us a mean diameter of 1224 lines, 
which, according to De CandoUo's rule for estimating the age of 
the yew, ought also to indicate the number of years. From three 
sections obtained from this tree, Mr Bowman ascertained tliat the 
average nuraber of rings deposited for one incli in depth of its latest 
growth, was 34g. Comparing this with the data obtained from 
the eighteen young trees, he estimated the probable age of this 
tree at 141fl years. The second of these trees is in the church-yard 
of DarJey in the Dale, Derbyshire, and its mean diameter, tahea 
from measurements at four different places, is 1356 lines. Hori- 
zontal sections from its north and south sides gave au average for 
its latest increase at 44 rings per inch nearly, which gives 20DS 
years as its age, by the mode of calculation adopted by Mr Bow- 
man. He then proceeded to stale liis opinion of the reason why sa 
many old yew-trees were to be met with in church-yards : he con- 
sidered that they might have been planted there at a period ante- 
rior to the introduction of Christianity, under the influence of 
the same feelings as those which prompted the early nations of 
antiquity to plant the cypress round the graves of their deceased 
friends. 

Mr Ball exhibited the skulls of a species of Seat common in Ire- 
land, with the view of eliciting information, as be considered it to 
be new to the British Fauna, and very distinct itQVx the two al- 
ready recorded. The present species was never known to become 
tame, whilst the Pkoca vitulina, generally considered the more com- 
mon species of our coasts, was very easily tamed. — Profesabt 
Nilsson, of Lund, at once pronounced this species to be his Sa- 
liochcerus griseus, forming a distinct genns from Pkoca, and de- 
scribed by him in the year 1820. It had been previously recorded 
by Fabricius, under the name of Phoca gryphus. It is common in. 
the Baltic and North Sea, and to be met with in Iceland, and at- 
tains a size of eight feet in length. In Sweden it was empha- 
tically termed the Sea-seal, in contradistinction to those which in- 
habited gulfs. He remarked that the name of Phoca vUulina had 
been applied by Linnmus, and subsequent authors, to three distinct 
species, to which he had himself given the names of harliata, varie- 
gata, and anneUala. Of these he had ascertained that a specimen, 
captnred in the Severn, and now in the Bristol Institution, be- 
longed to the onReUofOr— Dr Scoular remarked that the specie^J 
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whidk ProieMor NiltMii had identified m Us HaU&ihmnti §namit 
predominated in Ireland over tbe JRftonx vUuUma^ tfcebgk it IumL 
been hitherto neglected ; and that the great dil i ei en u e ia the tee^ 
of Aese speciesy justly entitled them to be oongidered as fiorming 
distinct genera— -Dr Riley exhibited tbe stomaeh of the spedmem 
allnded to, as having been caught in the Severn, in which he had 
found from thirty to forty pebbles, and states that other instaaees 
had occurred of a similar nature ; and that it vras a popular notion 
that they assisted the seal in the wmy of ballast whilst oatching his 
prey, which it did by rising vertically upwards, and sdsing it from 
helew. But Sir Francb Mackensie then asserted that he had re^ 
peatedly seen the seal chase salmon into the nets, and that it was 
not usual for it to capture its prey in the way described. Neither 
he, nor Professor Nilsson, nor Mr Ball, had ever found stones in 
the stomach of this animal. 

Br Hancock read a paper osi a new species of Nonataa, frem 
Guiana, termed by the natives Corocoromibi. 

Mr Hope exhibited a remaricaUe spedmoi of the ZcMoattf oosie- 
Ik«, Fabr., from North America, the right side of which had the 
Gon%nration of the male, and the left of tiie fomale sex. 

Mr Hope read a communication, expressive of the prohaUlity 
that some of the early notions of antiquity were deriyed from ob- 
serratbns made on the habits of insects. 

Mr P. Duncan offered a few remarks upon the subject of Mr 
Hope's speculations. 

Mr O. Webb Hall commented on the effects of lime as variously 
applied to different soils. 

Section E. — Anatomy and Medicine. 

The first paper read was entitled, ^ Observations on Remedies 
for Diseases of the Brain," by Dr Prichard, of Bristol. 

The second paper read was by Dr Houston, 4m a human fietus 
without heart or lungs. 

The third paper was by R. Carmichael, Esq. on Tubercles. 

Section F. — Statistics. 

Mr Kingsley presented and described several forms of tables, for 
more accurately displaying the revenue and expenditure of the 
United Kingdom, and procuring accuracy in Parliamentary Re^^ 
turns of the state of Savings Banks, ^c 
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Bu-on Dupio addressed tbc Section on the subject of a paper he 
Iiad laid upon the table, entitled, " Researches relative to tha Prioe 
of Grain, and its influence on the French Popnlation." 

Section G. — Mechanical Scignce. 
The sitting of the Section occupied bnt a short time, dnrio^ 
which two papers were read, one of some interest, by Mr Ucnwood, 
on Naval Arcliitecture, and a second by Mr Coosbam, on certain 
improvements in Napier's rods. Dr Daubeny aiso exhibited an 10- 
geuions instrument for talcing up sea water from any given depth, 
fin- the purpose of (^hemicHl analysis, being an improvement of an 
admirable invention for that purpose sent out in the Bonite. 

Evening Meetinqs. I 

In consequence of the incessant rain, the intended Promenade 
and Horticnltnral Exhibition at Millei^a Gardens was abandoned, 
and notice given that the Geological, Statistical, and Mechanical 
Sections would meet in the evening. 

In the Geological Section, Dr Hare of Philadelphia entered upon 
a history of the many modifications of the Pile of Volta, and in par* 
ticular drew attention to a form of it devised, and long since der 
scribed by himself, but which he conceived had not in a suffident 
degree attracted the attention of Kuropean philosophers. Dr Hare 
concluded by the exhibition of some striking experiments illnstrativie 
of the igniting or deflagrating efScacy of his Voltaic arrHngoments. 

Professor Phillips followed with an account of the distribution 
over the northern parts of England of Blocks or Boulders. TIm 
Association, he observed, had formerly proposed a question regard- 
ing this distribution, and the present was a partial attempt at it* 
solution ; and it was interesting both to the geologist and the geo- 
^apher, as it involved the effects of running water in modifying 
the surface of a country. In glancing over the north of England) 
we find a great variety of rock formations, from the oldest slates to 
the newer tertiary ; the country generally slopes to the easi, with 
the exception of the group of Cumbrian mountains, which form a 
local conical zone. One striking feature in its physical geography, 
is an immense valley running north and south, and passing through 
a great variety of formations ; the Wolds of York being chalk, tie 
strata near Whitby of oolite, the vale of York new red sandstone, 
while the carboniferous rocks are displayed in Northumberland and 
Durham. All the country jrom the Tyne to the Hnmber is covered 
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with trnnsportei] boulders, many of which ar«uf rocks tjuite different 
from any near ihe spotg where they occur, and 8orae oren not le- 
cog^iizahte as British rocki. Could Mr Lyell'a ideas regarding tlie 
office of icebergs be true, that they had been the me»ns of trans- 
porting gravel to distant places ? Boulders of the Shap Fell granite 
had been found in the south-eastern part of Yorkshire ; in t~ 
terior, there were great accnmulatious of them in many placesi 
their directions seemed all to converge to a certain point, in what 
ia termed the Pennine chain, but on this chain no bouldera hare 
been oh«crTed, except at one point, from which yoo look towards 
Shap Fell ; towards the north they have been drifted nearly 
as Carlisle, hut there is no trace of them towards tlie west. Ws 
also find boulders from Carrick Fell carried to Newcastle and 
the Yorkshire coast, and these hare been drifted over the same 
point of Stunmoor. Mr Phillips gave several conflicting opiniont 
of different geologists, to account for this extraordinary transporta- 
tion : the bursting of the banks of lakes ; the alternate elevation 
and depression of mountain chains ; and the supposition that the 
entire country had been under the sea, when the distribntion of 
boulders had taken place. — Mr Sedgwick then rose, and remarked, 
that the direction of transport of the blocks may have been modified 
by the surface over which tliey were carried ; and that Sir James 
Hall had been the first who had observed the Shap Fell boulders. 
These boulders Mr Sedgwick had noticed on the shores of the Sol- 
way Firth, mixed with gravel from Dotn fries-shire. He alluded 
to the action of water upon the crests of mountains, and to the oc- 
currence of transported blocks at considerable elevations. It was 
well known that mountain lakes were gradaally filling up ; and he 
had shewn in a paper to the Geological Society the relation of a lake 
to the age of the valley containing it. With the dilnvial gravel over 
the country we find associated organic rerosuns, — a strong proof 
that the land must have been dry when the transportation took 
place. — Mr Murchison had observed these boulders associated with 
recent shells at various elevations, — consequently, the land must 
have been at one time under the sea, and have been subsequently 
elevated. There must have been a relative change of the level of 
land and sea ; and Professor Esmark, in Norway, had been the orii 
ginator of the ideaof the icebergs transporting gravel. He referred 
to the valley of the Inn, in the Tyrolese Alps, as illustrating this 
alteration of level : boulders of granite had been found on calcareous 
mountains composing one of its sides, elevated fire or six thousand 
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feet above the sea level ; and thia valley could not have been scooped 

out. Dr Buckland was of opinion tbat the Innd must have been 

dry before tbe action of the water that had transported these block*. 
There was a great number of organic remains mixed with the 
gravel, derived from animals exiBting on dry Und ; and this was 
not only true in England, bat confirmed by observations made on 
the continent of Europe. 

In the Statistical Section Dr Lardner delivered a lecture on Stenn 
Communication with India. 

In the Section of Mechanical Science, Air Whewell gave a short 
account of the present state of the science of the Tides. Though 
there can he no doubt, that the tides are to be reckoned among the 
results of the great law of universal gravitation, they differ from all 
the other results of that law in this respect, that the facts have not, 
t» their details, been reduced to an accordance with the theory ; and 
the peculiar interest of the subject at the present moment arises 
from this, that the researches now going on appear to be lending 
to an accordance of theory and observation ; although much in the 
way of calculation and observation remains to be still effected before 
this accordance reaches its ultimate state of completeness. With 
regard to observation, the port of Bristol offers peculiar ad- 
vantages; for, in consequence of the great magnitude of the tides 
there, almost all the peculiarities of the phenomena arc mngni- * 
fied, and maybe studied as if under a microscope. With regard to 
the theory, one point mainly was dwelt upon. By the theory, the 
tides follow the moon's southings at a certain interval of time, (tbe 
luHilidal interval,) and this mean interval will undergo changes, 
as to leave less than the mean when the moon passes three houft 
after the sun, equal to the meau when the moon passes six hours 
after the sun, and greater than the mean when the moon passes nine 
hours after the sun ; and the quantity by which the lunitidal interval 
is less than the mean when the moon is three hours after the sun, is 
exactly equal to the quantity by which the lunitidal interval is 
greater than the mean wheu the moon passes nine hours after the 
sun. And this equality of the defect and excess of the interval at 
three hours and at nine honrs of the moon's transit, is still true 
whcro tiie moon's force alters by tlio alteration of her parallax or 
declination. Now we are to inquire whether this equality of ex- 
cess and defect of t|ie interval in all changes of declination, &C. is 
exhibited by observation. It appears at first sight, that the equality 
do^ not exist ; that is, if we obtain the lunitidal interval by coni* 
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pmog the tide with the nearer pr^oeding tnmit. Bat, in tmthi 
we ought not to ?efer the tide -to endb % trannty beaHue we ksmw 
that the tide 4>f ear shores mnst be produced in afpraat meeenre hf 
Ae tide which revolves in the Soathem Ooeany and winch «very 
half day sends off tides along the Adantic. The lade, dierefm^ 
sriiich reaches Bristdl, is )the xesnlt of « tide wave, which wm pm- 
dnced by the action of the sun and moon.at sesne Ulterior p e rio A 
U is foondy that if at Bristol we refer each tide to 1km traaait of 
the moon, which took place about forty-fbnr hoars previondyt mt 
4I0 obtain an accordance of the observations with dieory in the fea- 
ture above described, — that althoi^h the moon's fiiroe alters by the 
akeration of her declinatioo, the defect of the lunitidal interral Ar 
a three hours' transit of the moon is equal to the excess of that is* 
terval for a nine hours' transit. And thus, in this inspect at leait» 
the tide at Bristol agrees exactly with the tide which would be fn^ 
duced, if, forty-four hours before the tide, the waters of the ocean 
assumed the form of the spheroid of equilibrium due to the forces 
of the moon and sun, and if this tide were transmitted unaltered te 
Bristol in those forty-four hours. 



Wednesday Attg, 24. 

Section A. — Mathematical and Physical Science. 

The first paper read was by Mr W. Snow Harris, " On some 
phenomena of Electrical Repulsion." 

Professor Challis read his *' Supplementary Report upon the Ma* 
ihematical Theory of Fluids.*' 

Professor Stevelly gave his " Illnstration of the meaning of the 
Doubtful Algebraic Sign in certain formulse of Algebraic Geome- 
try.'' 

Professor M'Cullagh made a communication respecting the laws 
of Double Refraction in crystals of quarts. 

Mr R. Addaras then made a communication on the Interference 
of Sound, and illustrated his subject by several experiments. 

Section B. — Chemistry and Mineralogy. 

Dr Daubeny read an interesting report on the present state of 
our knowledge with respect to Mineral Waters. 

Mr Mnshet exhibited some specimens of metallic iron prepared 
hf exposiiig die iron-ore to long continued heat^ with a smaU-qmm* 
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■ Mr JohnHton described PBrapyatiogen and its compounds. 

■ Mr West nest read a short paper, the object of which wa« to sug- I 
7 mode of determining' the presence, and estimating t 

t, of those materials which constitnle but entail jraotional pa*- j 
tions of the atmosphere. His proposition was, that Instead of ops- I 
rating upon a limited volnme of air, a» is usually done, a very large I 
quantity of it should be made by mechanical means to pass tlu-i 
appropriate fluids — Bueb as barytic water for carbonic acid, and ni- J 
trate of silver when the object was to determine the pre^nc^e <rf 1 

muriatic acid Dr Dalton stated that he bad for many years ti 

ed his attention to tlio amount of carbonic acid in the atmosphere, 
and that he had satisfied himself that its average quantity was one 
part in 1100. He altogetlier rejected the results of Sanssure, and 
contended that the quantity of this gas in the atmospbei-e was con- 
stantly the same in town and country"; and that even in a crowd- 
ed theatre it seldom rises to one per cent. — Dr Tliomson gave it as 
his opinion, that a fall of rain diminished the amonnt of carhooic 
acid in the air, and expressed surprise that Dr Dalton should main- 
tain an opposite tenet. 

The business of tl>e day was concluded by Dr Hare reading a 
pamphlet on the Berzelian nomenclatm'e, which he addressed some 
years since to Professor Silliman. 

Section C. — Geolooy and Geoqbafhv. 
Mr Statcbhary read a paper by himself and Dr Riley on some 
newly-diecovered Saurian Remains, from the magneatan conglo- 
merate of DnrdliRm Down. This L'ommunication chiefly r^ted 
to the specimens exhihiCed-to the meeting, and contained a number 
of minute anatomical details, which testified in a high degree the 
industry of Dr Riley and Mr Stutcfabury, who had examined the 
specimens ; but it would be impossible, without plates, to convey to 
the reader any accavate notion of these highly-interesting organio 
remains. Tliey belong to two new genera established by Dr Riley 
and Mr Stntchhury, the Paleeosavrua and Thetodonloeaurua i and 
were found in the magnesiaii conglomerate which at Durdham 
Down reposes ou the carboniferous limestone. They must have 
been deposited upon the spot where they were found without vio- 
Jent action, as they bear no marks of attrition, Perhaps the moA 
interesting fact mentioned was the peculiar structure of the rert^ 
1.^1 
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br» of the newly-discovered saurlansy which presented a.remarkable 
contrast to those of the recent crocodiles. He shewed a singular 
gradation from the recent saurians to sauroid fishes^ by means of 
this arrangement of Yertebrse, which thus becomes an excellent 
guide in the discrimination of the saurian animals ; and he concluded 
his communication with a quotation from Agassis, respecting the 
progressive development of animal life. — Dr Riley alluded to the 
extraordinary structure of the cerebral column of these extinct sau- 
riansy as likely to illustrate the supposition of Dr Gall, that the spinal 
column of vertebrate, would be eventually found to correspond with 
the ganglionic system of invertebrate animals. — Dr Buckland was 
particularly struck with the singular structure of these vertebrae, as 
indicating in the animal a nervous power of the most extraordinary 
character. 

A paper was read by Mr Hopkins, containing theoretical viewis 
respecting the geological phenomena of elevation. The principal 
object of the author in this paper was to investigate the effects of 
an elevating force acting simultaneously at every point, on portions 
of the crust of the globe of considerable superficial extent ; and to 
shew that the theoretical inferences deduced from tliis hypothesis 
are in striking accordance with the phenomena he had observed in 
the limestone and coal districts of Derbyshire. He also proved that 
in that district the direct cases of dislocation were not such as could 
result from the influence of the jointed structure as the determining 
cause of those directions. He pointed out how the theory he had 
discussed will account for nearly all the phenomena of mineral veins, 
which can be attributed to mechanical causes ; as well as for the for- 
mation of systems of anticlinal lines, of faults, and of the phenomena 
of elevation. — Mr Sedgwick considered this as the most important 
communication as yet made to the Section. We should now be enabled 
to indulge in the same speculations in Geology, as in her elder sister 
science Astronomy, and from the beginning now made, it was im- 
possible to predict how far investigations like Mr Hopkins' might 
eventually be carried. The observations of Mr Hopkins held true 
in Cumberland, Derbyshire, and Flintshire ; and some of his cases 
of complicated dislocation were admirably illustrated in Caernarvon 
and Stainmore. Mr Sedgwick had himself paid particular attention 
to the joints of rocks, and had found them connected both iffrith their 
jstrike and dip. He had also observed some singular phenomena in 
the Westmoreland slates ; he had seen in them two sorts of joints, 
And a cleavage which was in a different direction from the jointing. 
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In South Wales the plnnes of splitting were in one Olrection with 
very few exceptions. — Mr Phillips expreeiBcd his high satiafiictioii 
at the result of Mr Hopkins' paper, and expressed a hope that the 
phenomena of geology might, to a certain extent, he explained by 
such simple laws as regnlate the other branches of physical science, 
With regard to the structure of rocks, which promised to throw so 
much light upon the subject, lie proposed a new term for it, the 
si/mmftrical structure. In the examination of rocks under the three 
classes of Calcareous, Arenaceous, nr.d Argillaceous, he had re- 
marked, that the regularity of the structuie increased with the an- 
tiquity of the rock, which was well exemplified in the older slates and 
limestones. For this there must be a cause, and this must be a cen- 
tral heat, which has acted most upon the older formations, and least 
upon the new. Illustrations of the efiects of heat upon strata may 
bo obtained from those io contact with dykes, which produce sym- 
metrical structure in rocks or clays through which they pass. In- 
ternal heat must then hare caused the regnlar structure so gene- 
rally observed in rocks. The direction of the fissures pointed out 
by Mr Hopkins in Derbyshire, corresponded witli the observations 
of Mr De la Beche in Cornwall, and of Mr Conyheare in Glamor- 
ganshire. The phenomena of the direction of the joints were well 
worth investigation, as there was much uncertainty involved. They 
evidently pointed out the weaker points, or places of least resistance, 
where the disturbing furce would operate with most effect ; and 
tbey may have been the result of consolidation, as we find them in 
conglom crates, as well as in homogeneous rocks ; still it might be a 
question, if they were formed before or after dislocation. 

Section D. — ZooLoor as'd Botany. 

Col. Sykes made a communication to the Section " On the Cnl- 
tivatcd and Wild Fruits of the Deccan." 

Mr Mackay read the Report which he bad been last year request- 
ed to prepare, " On the Geographical Distribution of the Plants of 
Ireland." This contained a catalogue of 195 of the more rrmaikable 
species, with a comparative view of such as were common to the 
neighbourhoods of Dublin, Edinburgh, and the south coast of Scot- 
land. And Sir Mackay then entered into some detmls illustrative 
of the more remarkable points of difference in the vegetation of 
Ireland and Scotland. This difference might be partly ascribed to 
the more southerly situation of Ireland, and the height of its moun- 
tains being inferior to thoK of Scotland. Its jester «x^vi»« M« 
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liie infldence of the western ocean gives it a moister dimate. Scot^ 
land i»9 in conseqnence, much the richer in alpine plants, and Mr 
Madcay enumerated fifty-five species of the more remarkable alpme 
and other plants natives of that country, which do not occur in Ire* 
land. Many plants on the western coast are natives of the moun- 
tains of Spain and Portug^ A list was then given, in which 
twenty-one species were enumerated as natives of Ireland, hut 
which had not been found in any other parts of Great Britain, and 
it was very remarkable that several of these were also to be met 
with on the western side of the Pyrenees. In condbsion, Mr 
Mackay proposed to continue his observations, hoping to present 
the Association with a more perfect list on a future occasion. 

Mr Royle read a communication on Caoutchouc 

Mr P. Duncan detailed some observations ou Marine Luminosity. 

Dr Hancodc read a paper ^' On the Cow-fish, Ma$uxius JhmaJtUiSy 
of the inland waters of Guiana." 

Dr Macartney made some observations on the preservation of 
animal and vegetable substances firom the attacks of insects. He 
employed a concentrated solution of equal parts of alum, nitre, and 
salt, mixed with an equal quantity of proof spirits and a little oil 
of lavender or rosemary. A forcible injection of this liquid intathe 
arterial system would perfectly preserve a dead body for three or 
four months fit for dissection, and portions of one which had been 
thus injected, if rubbed over with pyroligneous acid, might be pre- 
served for any length of time. He recommended a coat of plaster 
of Paris to be daubed over succulent plants as a mode of preserving 
them, and, when dry, this might be easily removed. He noticed 
the entire preservation of some bodies found in the bogs of Ireland. 

Mr Hope exhibited a collection'of North American insects, prin- 
cipally Coleoptera, collected from the raw turpentine sent over to 
this country, in which they had become entangled. They were ex- 
tracted from the turpentine whilst it was slowly melting at the 
warehouse, and then placed in spirits of turpentine to cleanse them 
thoroughly. In this way they may be prepared in as great beauty 
and perfection as when newly captured. 

Section E. — Anatomy and Medicine. 

Dr Macartney read the report of the Dublin Committee, appoint- 
ed by the British Association, '* On the Motion and Sounds of the 
Heart ;'* and the report of the London Committee, ^' On the Sounds 
of the Heart,*' was read by Dr Clandining. Dr Symonds then read 
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a letter Jrom Dr Spittal, of Edinburgh, stating, that in consequence 
of the deatli of Professor Turner, and tlie absence of one of tlie 
members on the Continent, the Committee bad not been able to 
prepare a report. After that a paper was read, " On the Gyration 
of the Hemt," by F. A. Greeves, Esq, 

The Presideot then read a communication from Dr Breivster, en- 
titled, " A singular development of Polarizing Power on the Crys- 
talline liens, after Death," and also a letter from the same, " On 
Cataract, or a disease resembling Cataract," which, if re»sted in its 
earlier stages, the Doctor believed, from personal experience, might 
be overcome. For detecting this disease, which generally manifested 
itself between furty aad sixty, the Doctor gave instructions, and 
further stated, that hy attentiou to diet and regimen, and taking care 
nst to study by night, he had been cnred in about eight months. If 
the affection had not been checked in time, he entertained no doubt 
it would have ended in cataract. 

Dr Carson then communicated some " Observation son Absorption." 

Section F, — Statistics. 

A paper on Statistical Desiderata, by W. R. Greg, Esq., of Man- 
chester, was presented by the Rev. E. G. Stanley. 

Mr John Taylor, Treasurer to the Association, read a paper on 
the Comparative Value of the Mineral Productions of Great Bri- 
tain and the rest of Europe. A calculation, he said, was made hy 
Mr C> V. Schmidt, in 1629, of the value of the mineral productions 
of Europe, at Continental prices ; and, from the accuracy of the 
statements coming within Mr Taylor's own knowledge, he n 
posed to believe in the others. It should be borne in mind that the 
contiuental prices ditt'ei-ed greatly from those in England, and, 
consequently, that the amounts weie comparative, and not absolute 
value. The value of the mineral prodacis of Europe, Inclnding 
Asiatic Russia, were, — gold and silver, 1,943,000; otlier meuls, 
28,315,000; salts, 7,640,000; combnstibleH, 18,050,000; making 
ia round numbers a total of about 56 millions, exclusive of man- 
ganese. ISow to this amount Great Britain contributed con»d»- 
rably more than one-half, vise. 29 millions, in the following propor- 
tions :— Silver, 28,500; copper, 1,369,000; lead, 769,000; iron, 
11,292,000; tin, 536,000; salts, 756,250; vitriol, 33,000; alum, 
33,000 ; coal, 13,900,000. Ho then gave a sketch of the history 
of mining in Great Britain, dwelling strongly on its vast increase 
^ce the introduction of the steam-engine. 
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Evening Meeting at the Theatre. 

The Secretaries having read abridged reports of the proceedings 
<if the Sections, a very interesting letter was read from Sir John 
Herschel to Sir William Hamilton. 



Thursday, August 25. 

Section A.— Mathematical and Physical Science. 

Mr Peacock read a communication from Mr Talbot, ^ On the 
Integral Calcolas.'' 

Dr Apjohn made a communication <^ On the use of the Wet* 
bulb Thermometer, in determining the spedfic Heat of Air,** 

Professor Sir W. R. Hamilton then made a communication ^ On 
the Calculus of Principal Relations.** 

The Rev. Mr Scoresby gave an account of two very delicate 
Magnetic Instruments. 

Professor Forbes read a paper << On Terrestrial Magnetic Inten* 
rity at great Elevations from the Earth." The author began by 
giving a rapid review of Saussure's observations connected with 
this subject. It was well known (he said) td men conversant with 
these researches, that this enterprising philosopher and naturalist 
ascended Mont Blanc, nearly at the sammit of which he resided 
for many days, making and recording numerous meteorological ex- 
periments, at an elevation of about 11,000 feet above the level of 
the sea ; but when his observations upon the magnetic needle were 
properly corrected, for the depression of temperature well known 
to exist at these great elevations, the result of them was, that at 
tins great elevation there was no alteration of magnetic intensity 
which could be safely pronounced to be beyond the limits of the 
errors of observation. Subsequently, Gay-Lussac ascended in a 
balloon to the altitude of about, or perhaps beyond, 23,000 feet, 
yet bis observations also, when due allowance was made for altera- 
tion of temperature, gave no alteration of the magnetic intensity. 
But the researches of M. Kuppfer seeming to conduct to a quite 
opposite conclusion, and the result, as stated by him, being such as, 
if the observations were correctly made, would give a diminution 
of the magnetic intensity for stations whose elevation above the 
earth was considerable, which could by no means be accounted for 
by ordinary errors of observation. Professor Forbes deemed this a 
matter of so much importance to science, that he determined to 
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make an extended series of observations at variona levels among 
the Pyrenees and Swies Alps. Accordingly, having lost summer 
provided himself with a siiAiciont number of mog'nc tic needles fit 
for making proper observations upon magnetic intensity, and their 
times of vibration at Paris having been accurately ascertained, he 
commenced his tonr for this purpose in the neighbourhood of 
Barege and Bagnieres s and, from n multitude of obscrvalions which 
he had made and recorded, he now wished to select a series of forty- 
five observations made at Iliirtecn different stations, tlie elevation 
of which above the level of the sea varied from GOOO to 10,000 feet. 
Before he detailed these observations and their results, he described 
the principle upon which they were conducted, and which appeared 
ing-enions, and well calculated to lead to satisfactory results. In 
each instance, the observations were made at three distinct stations 
— one on the summit of the mountain peak, or most elevated spot ; 
and two al a lower, but eqnal level on each side of the hill, so 
chosen, that a vertical plane would pass through the three stations, 
and be perpendicular to the axis or length of the hill. It is ob- 
vious then, that, speaking generally, any disturbing efiect exercbed 
upon the needle by the materials of the hill at one of the lower sta- 
tions, would be opposite in kind to thatexercised at the other of 
the two lower stations ; and, therefore, the mean between these ob- 
servations, made at the two lower stations, would give the magnetic 
intensity at a point immediately beneath the upper station. By a 
comparison of this mean intensity, therefore, with the intensity at 
the upper station, it could be readily proved whether or not the in- 
tensity diminished as you ascended to a greater elevation. The 
result of the entire of this laborious coarse of experiments was, 
that, with the exception of one solitary instance, the station be- 
ing in the Pyrenees and in the neighbourhood of iron mines, 
there was no diminution of tbe magnetic intensity at the higher 
stations, at least beyond the limits of the necessary errors of instru- 
ments and observatious : even at the station where some iliminulion 
did manifest Itself, the quantity of that diminution was very much 
smaller than that which resulted from the views of M, Kuppfer. 

Professor Powell read a paper " Respecting the impermeability 
of water to radiant heat." 

A paper by Sir Davj<l Brewster, « On the action of crystallised 
sshstances upon Light," was then read by the Secretary, Mr Snow 

Df Williams gave an account of an improved Ear Trumpet 
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The Pretident then said, that as there were yet a. great vum^ 
interesting communications to be brought forward, the Saetion 
would reassemble at eight o'clock in the evening. 

THURSDAY EVENING. 

Mr 6. W. Hall made a communication upon '< The Connexion 
observed at Bristol between the Weather and tha Tide." He eom^ 
meuced by stating, that long and carefolly-oontinued observation of 
the weather at Bristol^ together with a direct interest in becoming 
possessed of rules for anticipating its changes, led to the following; 
theory, which was strikingly correspondent with facts : — 1st, That 
the barometer very generally, indeed, almost mvariaUy, undnlatea 
at times corresponding with the changes of the Hioon, and at thesift 
times it more frequently falls than rises. 2dly, That the weather 
is ordinal ily unsettled at these periods, continuing so for about two 
•r three days ; and for the most part the wind becomes high at 
these times, ddly. That as the weather settles (if it become at all 
settled, since it not unfrequently remains in an unsettled state), so 
will it continue until the next change of moon, or rather until tha 
recurrence of its disturbing influences. 4thly, That these variationa 
occur as regularly at the quarters of the moon as at the new and 
fall, and are then as fully marked. 5th]y, That the period, about 
five days, which determines the state of the weather, is derived 
from the spring and neap tides, or the full influence of the sun and 
moon upon them. — Tlie only origin of these rules, he stated, was 
actual observation. Very striking changes of temperature and 
weather from intense frost to spring mildness, and then frost re- 
curring, first led to marking this correspondence ; and so closely 
has it been observed, and so fully established, that operations upon 
a large scale, which are dependent upon the weather, have been 
frequently and successfully conducted in accordance with these 
rules. He considered the severe frost of 1813>14, which continued 
about twelve weeks, with partial thaws intervening, and the severe 
weather of succeeding winters, with their intermissions, to be 
closely connected with the above rules. The partial rains also of 
very dry summers have been found to take place at the same sea- 
sons of change, insomuch that for amusement he had frequently 
traced back the periods connected with the age of the moon, from 
the thaws that took place in severe weather^ or the rains occurring 
in long-continued drought. Residing on the banks of the river, 
and taking much interest in the operations of Professor Whewell 
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respecting the tidbs, and liis description of tlieae, IVIr HiJI statedi 
ihat lie had been led closely to compare tliem with the weather; 
but difficulties to him insurmountable had D<:curred, when consider- 
ing the variations of weather in different plouee at the same time; 
yet, regarding those in the neighbourhood of Bristol, liis convictiou 
was unwavering. Perhaps the varying time at which tTte tide 
reaches various places, so fully described by Professor Whewell in 
his lecture on Tuesday evening, might assist in solving this diffi- 
culty ; and if the attention of others were directed towards it, las 
end would bo attained. 

Mr Ettricke tlien gave a description of " An Instrument in- 
tended to observe Minal« Changes of Terrestrial Magnetism," and 
of other philosophical instruments. 

Mr R. Addams then made a communication respecting the Vibra- 
tion of Bells. 

Mr Rootsey then read papers " On the Music of the Greeks, and 
a System of Mnemonic Logarithms." 

Section B. — Chemistky and Minebalooy. 

Dr Daubeny stated, that he had ascertained that the sublimation 
of carbonate of magnesia was entirely a mechanical process, and be 
inferred that no support could hence be given to Von Buch's well- 
known theory of dolomization. 

Dr Dalton then gave an exposition of his views upon the subject 
of Chemical Notation, and the atomic constitution of chemical sub- 
stances. 

Mr Johnston explained the use of some chemical tables which he 
exhibited. 

Dr Thomson read a very valuable paper on Mixtures of Sulphuric 
Acid and Water, in which he sliowed that the theory of Irvine re- 
specting specific heat cannot be true. 

Mr Jones detailed the results of an elaborate Analysis of Wheat, 
and mentioned that he had formed a new and peculiar volatile fluid 
by the action of sulphuric acid on wheat. 

Section C. — Geology and Geooraphy. 

A paper was read by the Marquis Spineto on the geographical 

position of Memphis, in Egypt The state of that city during the 

time of its long prosperity was first considared ; then the causes of 

its destruction ; and lastly, tho opinions of different travellers re- 
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gar^g its position. Its particular site bad been described by an- 
dent historians as on an island in the Nile, evidently formed of the 
nrad of that river ; and that it had been protected from inundations 
by various extensive works erected by its kings. When its splen- 
dour decayed, these works went out of repair, and hastened the 
min of the city, which strewed with its fragments the place on 
whidi it had stood. Finally, it was submerged under drifted sand, 
and its true position became a problem to modem travellers. Of 
lite, however, the site has been determined by the French, who, in 
one of their exploring expeditions, had examined the stratification 
of the place supposed to be Memphis, and they ascertained the spot 
by the succession of drifted sand, ruins, and mud. Its latitude they 
fixed at 29° 2(K N. and longitude at 81^ 30' !E. from Greenwich.— 
Mr Mnrchison spoke of the great value of geographical papers to the 
geologist, and of the one just read, as an excellent example of thui 
hind. — Dr Buddand took this opportunity of mentioning the esta- 
blishment of Mr Van der Maelen, at Brussels. That gentleman had 
devoted, in the most praiseworthy manner, his time and fortune to 
the advancement of science, by making large geographical and geo- 
logical collections, for the purpose of difi^usion over the world, by 
means of exchange with societies or individuals. Dr Buckland ad- 
vocated such a mode of obtaining maps and specimens to the dif- 
ferent provincial societies of the United Kingdom. 

The next paper was on the change in the chemical character of 
minerals induced by galvanism. Mr Fox mentioned the fact, long 
known to miners, of metalliferous veins intersecting difierent rocks 
containing ore in some of these rocks, and being nearly barren or 
entirely so in others. This circumstance suggested the idea of 
some definite cause ; and his experiments on the electro-magnetic 
condition of metalliferous veins, and also on the electric conations 
of various ores to each other, seem to have supplied an answer, in- 
asmuch as it was thus proved that electro-magnetism was in a state 
of great activity under the earth's surface, and that it was inde- 
pendent of mere local action between the plates of copper and the 
ore with which they were in contact, by the occasional substitution 
of plates of zinc for those of copper, producing no change in the direc- 
tion of the voltaic currents. He also referred to other experiments, 
in which two diflFerent varieties of copper ore, with water taken 
from the same mine, as the only exciting fluid, produced consider- 
able voltaic action. The various kinds of saline matter which he 
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bad detected !n water taken fium dificcent mines, and also taken 
from parts of the same mine, seemed to indicate another probable 
source of electricity ; for can it now be doubted, tLat rot'ks impreg- 
nated with or holding in tlieir minntc fissures different kinds of 
mineral waters, must be in different electrical conditions or relan 
tions to each other ? A general conclusion is, that in tliese fissnrev 
metalliferous deposits will be determined according to iheir relativs 
electrical conditions ; and that the direction of those deposits miut 
haTc been influenced by the direction of the mognetic meridisBi 
Thus we find the metallic deposits in most parts of the world lu^ 
ving a general tendency to an E. and W. or N. E. and S. W. beai(» 
ing. Mr Fox added, that it was a curious fact, that on submlHin^^ 
the muriate of tin in solution to roltaic action, to the negative pol% 
of the battery, and another to the positive, a portion of the tin 
determined like the copper, the former iu a metallic state, and tlw 
latter in that of an oxide, shewing a remarkable annlogy to the re^ 
lalive position of tin and copper ore with respect to each other, af 
they are found in mineral veins. 

Artificial Crystals arid Minerals. — A, Crosse, Esq. of Broi 
Somerset, then came forward, and stated, that he came to BrisI 
to be a listener only, and with no idea he should be called upon 
address a section. He was no geologist, and but little of a min»i 
ralogist ; lie had, however, devoted much of hia time to electricitj, 
and he had latterly been occupied in improvements in the voltal 
power, by which he had succeeded in keeping it in full force f^ 
twelve montlis by water alone, rejecting acids entirely. Mr G 
then proceeded to state, that having observed in a cavern in th 
Quantock Hills near his residence, that part of it which consisted of 
slate was studded with crystals of aTragonite, wliile the limestone 
part was covered with crystals of calcareous spar, he subjected po^ 
tious of each of these substances in water, to long continued galvai 
action (ten days action), and obtained from the slate crystals 
gunite, from the limestone cryslals of calcareous spar. In ord» 
to ascertain if light had any influence in the process, he tried it> 
again in a dark cellar, and produced similar crystals in six day^ 
with one-fourth of the whole voltaic power. He had repeated tbf^ 
experiments a hundred times, and always with the same resnlts. H^' 
was fully convinced that it wa.s possible to make even diamondi;^ 
and that at no distant period every kind of mineral would be formed 
by the ingenuity of man. By variations of his experiments he 
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haA obtained crystallized quartZy the blue and grefm carboiuitai itf 
copper, chryBocolla, phosphate of copper, araeniate of eopper, acieii- 
Jmt carbonate of lead, sulphate of lead, snlphnret of iron, white an- 
timony, and many other minerals. 

Professor Phillips then gave an interesting description of a bed 
«f magnesiau timestone, which exists near AAancheBtec 

EvENiKo Meeting. 

Mr Mnrchison exhibited a map of England, eoiomed to ropre- 
•ent some phenomena of physical geog^phy, and for ^ke pnr- 
>pose of answering a question proposed by the Association. On 
a former evening Mr Phillips had given an accoont of the bouUer 
stones found in the north of England, and which had been traced 
even as far as Worcestershire. Mr Mnrchison, in hb researches 
in Wales and the neighbouring counties, had not observed tibeee 
carried to the country bounded by the Severn, nor had he ob- 
served any of the silurian gravel carried :to the central parts of 
England. From this he concluded that Siluria must have been 
formed subsequently to this central part^ which might have been 
an island or part of the continent. In tiiis country of Silnria 
he had found the deposits of gravel perfectly local; nor aoaU 
he perceive in this gravel any recent shells ; on the borders of 
the South Wales Coal Basin were marks of diluvial action — ^frag- 
ments of coal strata being thrown o£F as from a centre. Another 
proof of the newer elevation of this part of Britain, are the macks 
of large lacustrine expanses at recent periods. Out of this tract 
not only do we observe the boulders of granite extending from 
north to south, but we find fragments of recent marine shells in the 
diluvium of Lancashire, Cheshire, Salop, and part of Stafford, all 
diminishing as we approach the Severn. But he was of opinion 
that these boulders could not have been so diffused when the sur- 
face had been dry land, but that the operation must have been ef- 
fected under the sea, as proved by the presence of these nuurine 
shells; and by the fact of boulders having been found on the sum- 
mits of the sides of valleys, which could not have been brought to 
those positions save by the agency of currents of the ocean. This 
later period of the elevation of Siluria, must have produced also the 
present course of the Severn. In concluding his remarks, Mr Mnr- 
chison mentioned the possibility of icebergs assisting in the trans- 
port of diluvium. — Mr Conybeare mentioned the fact of chalk 
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boulders being' fonnd upon Flat Holm, near Bristol, whii 
must faave .been brought down by the Avon. 

Section D. — Zoolugv and Botany. 

Dr Moore announced bis having' procured a fish in Plymonlh 
Harboar, new to Great Britain, the Trigh caiaphracles, and Mr 
Yarrell confirmed the accuracy of the observation, and stated the 
species to be common in the Mediterranenn. 

Dr Richardson then read the concluding portions of his report. 
The order Edentata is eminently South American, and only three 
or four species are met with in North America. The fossil species 
of Megatherinm and Megnlonyx, however, are fonnd in both 
Americas, — The order Pachydermata is remarliablc for the size of 
most of its species, and the number of the extinct species is more 
than double the recent ones in the New World, Only two genera 
and three or four species belong both to North and South Americfi. 
Fossil elephants and mastodons occur in the most distant parts of 
North America. Although the present race of horses is certainly 
of European origin, yet fossil bones of this quadruped are met with 
in Kotzebne's Sound. — Tliirteen species of Ruminantia were enu- 
merated, two of which are common to tlie old and new continents, 
and have a high northerly range. The North American deer are 
very imperfectly known. The reindeer reach to Spitsbergen and 
the most northerly of the American islands, and range southwards 
as far as Colombia River on the Pacific coast, and to New Bruns- 
wick on the Atlantic. Althuugh the musk-ox ranges from the 
barren lands over the ice to Parry's Islands, it is not found either 
in Asia or Greenland~-Tlierc appears to be nine species of Ceta- 
cea, known as North American, and those on the east coast ai'e 
mostly inhabitants of Europe aha, under tho same parallels of lati- 
tude, especially those of the Greenland seas. On the western sido 
the species are common to Asia also, — The report then proceeded 
with an account of the Ornithology, which Dr Richaidson said it 
would be unnecessary to touch upon at so great length or with so 
much detail as the Mammalia, since the species wcro so much better 
known, a great majority of them being migratory, and therefore 
those which lived in the less frequented regions were, at stated 
seasons, visitants of the more civilized districts. Local lists, bow- 
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erer, were tlill wanting to enable natunUistt to trace their geo- 
graphical limits with precision, and, more especially, our knowledge 
was very imperfect of those of California and Russian America. 
Of about 500 species, there were one-fourth to be found in Eorope, 
but not more than one- eighth in South America. Of the former, 
or those common to North America and Europe, thirty-nine were 
land-birds, twenty-eight waders and sixty-two water-birds. Se« 
▼oral of the generic forms were peculiar, but only two of the fa- 
milies, yix. the Trochilidse and Psittacidse, were not to be found in 
Europe ; and the Hoopoe is the only European representative of 
the whole order to which the former of these families belongs^— 
No vultures are common to both worlds, but neariy half the other 
. birds of prey are so, and many of these range over South America 
also, and indeed the whole world. One-fourth of the Corvidae are 
inhabitants of Europe ; but the other land-birds, common to both 
continents, are in much smaller proportions, and not more than 
two out of sixty-two Sylviadse are European. The number of 
species common to North and South America is very uncertain. 
Some of the most numerous families characteristic of the former 
country have few or no species in South America. It is remark- 
able that only one Trochilus has been described as common to North 
and South America, although this family is peculiarly characteris- 
tic of the latter country ; and there are twenty-two species which 
have been described as natives of Mexico. Dr Richardson then 
detailed several particulars respecting the migration of birds, stat- 
ing it to be his opinion, that the spring movement was for the pur- 
pose of finding a convenient place for incubation and rearing the 
young. The lines of route were influenced by the supply of food 
to be obtained, and thus the northerly and southerly courses were 
often over difierent tracts ; and he pointed out the three great lines 
of route which were to a certain extent determined by the physi- 
cal features of the country. The absolute number of birds to be 
found in difierent countries decreases on receding from the Equator 
towards the North Pole ; but of those which stay to breed in any 
place, the number increases from the Equator up to the 60th de- 
gree of north latitude, where the forests begin to grow thin. But 
the progress of civilization has already had an infiuence on the mi- 
grations of certain species, by afi^ording them an abundant supply 
of provisions, where they were before without any. Thus the star- 
lings proceed further north as the culture of the Cerealia continues 
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to extend in that direction, and the introduction of certain tubular 
flowers into tlie gardens of Florida, haa enticed gpecies of hum- 
ming; birds thither from the south. Some details were then given 
of the distribution of the various families of birds, and a tdile in 
the report exhibited the absolate number of species, as well as the 
number of eucb as breed in Philadelphia, Massachusetts, and Sus- 
katchewan. 

Mr Phelps read a communication " On the formation of Peat." 

Mr Mackay then read a communication he had received from Mr 
Nuttali, " On the management of the Pine TriHy." 

Dr Lloyd roads oommnnication on the Marsileacece. 

An abstract of a paper from Mr P. Teale was read, " (hi Alcyo^ 
ndla itagnorum ;" and very beautifnl preparations and specimens 
of it were placed on the table. It was found in great abundance 
from August to November, in 1835, in a small pond near Leeds. 
It was supposed to be new to Great Britain. 

Dr Kiley mentioned a circumstance in the osteology of the two- 
toed ostrich, which had escaped observation. He shewed, that the 
third toe was really present in a rudimentary state concealed by 
the iutegnments. It consists of two phalanges, and is articulated 
with a well-de&ned condyle of the tarsal hone, and projects on the 
same plane with the other two. 

Section E. — j^'atohy ams Mbdioine. 

Dr Hodgkin read a paper on the connexion between the veins 
and absorbents. 

Di- Reid of Dnblin then read to the section a paper, entitled, 
" A short Exposition of the Functions of the Nervous System.'' 

Section F. — Statistics. 
Professor Forbes described the result of bis application of Que- 
telet's principle, of describing the increase of stature, weight, aud 
strength by curves. He had carefully experimented on English 
and Scotch students, between the ages of fourteen and twenty-five, 
in the University of Edinburgh. The general laws of the curves 
were nearly those established by QueteJet. In the comparison of 
nations, the Irish appeared to be the first in all physical develop- 
ments, the Scotch ranked next, the English were the lowest of the 
three nations, but they were above the Belgian. It was generally 

VOL. XXI, no. XLII.— .OCTOBER 1836. B l) 



866 PrUeeimgs tfih§ BritiA M^ocUman. 

HiMwhriii, tlMl Ike daU for tlie Inih and SngUah were nel guf- 
Aaently aocimte to justify any general condiiauHis. 

A paper from Dt CoUiBs on periodicity of Inrth waa read. 

Baron Dupin exhibited two maps of Britain, eoloared on 
CKwrry's plan, to illostrate Criminal Statiities» And tli^ relatioa 
to density of population and education, Tlie latter was botii the 
more prominent, and, in relation to subsequent discussion, the more 
imporlant bvancb of the Baron's observations. He drew a distinc- 
tion between moral and physicai education, describing .the hitter as 
an indifferent instntment arable of being applied either to good or 
evil. He then briefly glanced at the proportion between juvenile 
offenders in England and France, stating as a general resnlt^ that 
the young criminals of England more freqnentiy reformed than 
those of tiie Continent. 



FriAnff August S6. 
SscTioN A«— Mathematical and Physical Scikngb. 

Mr Whewell read a paper on a new Anemometer. In this com- 
munication Mr W. explained a method of tracing or registering 
tiie course of the winds through a g^ven period by the motion of 
a pencil, on an appropriate scale, so as to obtain eventually a true 
type of the winds, which has never yet been arrived at by other 
instruments. 

Professor Phillips read a Notice of the probable Effects of die- 
rated Ground in the Direction of the Lines, of equal Magnetic 
Dip. 

Professor Stevelly read a Paper on the Mathematical Rules for 
constructing Compensating Pendulums. 

Telescopes. — Sir D. Brewster read a paper describing a contri- 
vance by which he was enabled to render distinct the dark lines of 
the spectrum under the most unfavourable circumstances, and ob- 
tain other useful ej6Pects. The method was to introduce a cylindri- 
cal refractor between the eye and the eye-glass of the telescope^ 
the effect being, as he shewed, to give a linear form to a most ir- 
regular image. 

Mr Russell read a paper on certain Elements of the resistance 
of Fluids that appear to be intimately connected with the Applica- 
tion of Analysis. 
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Dr Hare read a commiinicatioii relating to the prevailing' theories 
of electricity ; he endeavoured to expluiii mitny interesting' pheno- 
mena attendant on the electric spark and the divergence of electri- 
fied bodies. 

Dr Corpetiter described a System of teaching the Blind to read, 
Himilar to Mr Lucas's. 

Mr Hodgkinson read an Aceount of some Bxperiments, at the 
request of tlie Assoeiatiou, to determine the comparative Strength 
and other Properties of Iron, made with the hot and cold blast, at 
the Corron, Devon, and Buffrey Works, under similar circumstan- 
ces. — In tbe Garron and Buffrey works, the strength was rather in 
favour of the cold blast. In the Devon iron the advant^v was 
much in favour of the hot blast ; but it is proper to remark, that the 
cold blast iron was very white in the break, and that from the hot 
was grey. 

Section B. — Chemjstbv asb MiNERAWiey. 

The following papers were read ; — Some improvements on the 
Voltaic Battery. By Mr Crosse. — Observations on Atmospheric 
Mectricity. By Mr Crosse. — On a new compound found during 
the destructive distillation of Wood. By Mr Scanlaw. — On a pe- 
culiar compound of Carbon and Potassium. By Professor £. 
Davey. — On a new gaseous Bicarburet of Hydrogen. By Profes- 
sor H Davey — On tlio conducting power of Iodine. By Dr Inglis. 
— On Fluorine. By Mr Knox — On detecting the Strength of 
Spirits, by diluting with Water. By Mr Black. — Communication 
on the Aurora Borealis. By Dr Traill. 

Section C. — Geoloov and GsooBApHy. 

Sea EivuleU in the Island of Cephalonia. — Lord Nugent read a 
communication respecting some sea rivulets in the Island of Cepha- 
lonia. The water, he said, entered the earth through fissures in 
the rock on the seashore, and it was not discovered where it 
emerged, but it was supposed to flow into the sea, on the side of 
the island nearest Ithaca. Some observations were made by the 
Marquis of Northampton, Mr Murchison, Dr Daubeny, and the 
Chairman, but no solution of the problem was given. 

Tertiary Deposits — Mr Charlesworth read an elaborate paper on 
some fallacies in Mr Lyell's teat in determining the ages of tertiary 
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deposits by the per centage of existing speciei, which may be con- | 
sidereil as a continuation of his paper on Crag Formations. 

Professor Forbes made a communication on the connection of 
tlie Pyrenean hot springs with tlie geology of the district, in which 
he gave an outline of the physical stnictnre of the Pyrenees. 

The Rev. Mr Clarke stated the existence of two hot spring a 
Longfleet, near Poole, maintaining their temperature of fifty-four 
degrees in all seasons of the year. 

A communication by Professor Traill of Edinburgh was read, 
giving an account of rarious locaUties of fossil fishes in Pomona, 
Orkney. A map and specimens were exhibited, and observations 
made by Dr Buckland, Mr Greenough, and others. A drawing of 
a rcmarifable fossil fish from Claehbinnie, Forfarslurei was laid be- 
Atre ihp Section by John Robison, E^q. of Edinbiirgh. 

Section E. — Anatomy xvv M^edicine, 

The flrrt paper read was entitled " Observations on the Patho- 
logical Condition of tbe Bones in Chronic Rheumatism ;" and " 
the Condition of the new Circulaliug Channels in a case of Double 
Popliteal Anourisni. By Mr Adanig." 

The third paper read was a Report on " Fracture of die Neck 
of the Tliigh Boue. By Di- Evanson." 

Mr Hetling read a paper " On a new lustruiut^nt for the Remo- 
val of tbe Ligatme of Arteries " at pleasure. 

The last paper read was on the Chemistry of the Digestire Or- 
gans; by Mr R. T. Thompson. 

Mr Gordon, dentist, of Park Street, exhibited (althoogh in an 
unfinished state) some beautifiil models, in irory, representing the 
head, neck, heart, and lungs of the human body. 

At the meeting of the General Committee, held on Saturday, 
August 27, it was determined that the Meeting of the Association 
for 1837 siionld he held at Liverpool, in the month of September. 
The following are tbe Officers appointed : The Earl of Burlington, 
President ; Dr Daltor, Sir Philip Egerton, Rev. E. G. Stanley, 
Vtce-Presidenis ; Dr Cliarles Henry, Mr Parker, Secretaries. 
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SCIENTIFIC INTELLIGENCE. 

GEOLOGY AMD HVDROGBAPUY. 

1. Subsidence of the Coast of Greenland. — In a letter from 
Dr Pingel of Copenhagen, to the President of the Geological 
Society of London, it is stated that the first observalioDS which 
led to the supposition that the west coast of Greenland had sub- 
sided, wore made by Arctander between 1777 and 1779- He 
noticed, in the firth called Igalliko, (lat. 60" 43' N.), that a 
small, low, rocky island, about a guu-shot from the shore, was 
almost entirely submerged at spring tides, yet there were on it 
the walls of a house fifty-two feet in length, ihiriy feet in breadth, 
five feet thick, and six feet high. Half a century later, when 
Dr Pingel visited the island, the whole of it was so far sub- 
merged that the ruins alone rose above the waters. The colony 
of Juhanahaab was founded in the mouth of the same firth in 
1776 ; and near a rock, called the Castle by the Danish colo- 
nists, are the foundations of their storehouse, which are now dry 
only at very low water. The neighbourhood of the colony of 
Frederic kehaab (lat, 62° N), was once inhabited by the Green- 
landers, but the only vestige of their dwelling is a heap of stones, 
over which the firth flows at high water. Near the well known 
glacier which separates the district of Frederick eh aab from that 
of Fiskenass, is a group of islands called Folluartalik, now de- 
serted ; but on the shore are the ruins of winter dwellings, which 
are often overflowed. Half a mile to the west of the village of 
Fiskenass, {lat. 63° 4' N.), the Moravians founded, in 1758, the 
establishment called Litchtenficld. In thirty or forty years 
they were obliged once, perhaps twice, to move the poles upon 
which they set their large boats, called umiak or women's boat. 
The old poles still remain as silent witnesses, but beneath the 
water. To the north-east of the mother colony Godthaab, - 
(iat. 64" Iff N.), is a point called Vildmansnass, by St Egede, 
the venerable apostle of the Greenlanders. In his time, 1721- 
1736, it was inhabited by several Greenland families, whose 
winter dwelling remains desolate and in ruins, the firth flowing 
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into the house at high tide. Dr Pingel says, that no aboriginal 
Greenlander builds his house so near the water^s edge. The 
points mentioned above, the writer of the letter had visited ; 
but he adds, on the authority of a countryman of his own, 
highly deserving of credit, that at Napparsok, ten Danish miles 
(forty-five English) to the north of Ny-Sukkertop, QslU 68" 2(K 
N.), the ruins of ancient Greenland winter-houses are to be seen 
at low water. Dr Pingel is not aware of any instance of sub^ 
sidence in the more northern districts ; but he suspects that the 
phenomenon reaches at Jeast as far as Disco Bay, or nearly to 
69^ north latitude. 

2. Qucmttfy and Proportion of the consHtuenf Parts of At- 
mospheric Air in Water. — ^Dr Thomson finds that 100 cubic 
inches of Clyde water contain 8,1 IS inches of air. This dr, 
extracted from the water by boiling, afforded 70,9 volumes of 
azotic gas, and 29,1 volume of oxygen gas ; = 100,0. Thus the 
air extracted from water by boiling is much richer in oxygen 
gas than common air, containing rather more than 29 per cent., 
while common air contains only 20 per cent, by volume. Bat 
this excess of oxygen diminishes so rapidly when the air thus 
obtained is inclosed in a vessel over water, that after four days 
it does not contain more than common air. 

3. Use of NicoFs Calcareous Spar Prism in discovering 
Shoals in the Ocean, — M. Arago remarks, that the bottom of the 
sea, or the surface of a shoal at a given distance Jrom the ship^ is 
more distinctly seen from the masthead, or, generally speaking, 
from a considerable height, than from the deck. This pheno- 
menon he explains by remarking, that the reflected light from 
the surface of the sea, which is always intermixed with that 
from the bottom, or the shoal, possesses a less and less degree of 
intensity in proportion as the angle of reflection, reckoned from 
the surface, is larger. In order fully to remove this reflected 
light, he proposes, when it is wished to look into the sea to dis- 
cover cliff*s or shoals, &c. to observe them by means of a tour- 
maline, in which the axis is held horizontally, if possible, under 
a polarizing angle of 37°, reckoning from the surface. The 
entire and absolute obstruction of the light reflected from the 
surface of the water cannot possibly take place under a smaller 
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angle than S7°, because it is under this angle alone that it is o 
pietely polarized ; but under angles of 10° or 12° greater or less 
than S7°, the number of polarized rays which the tourmalin 
arrest is still so considerable, that the same means of observation 
cannot (ail to be attended with very advantageous results. 
Poggendorf proposes to use for this important purpose, in- 
stead of the tourmaline, Nicors CiUc Spar Prism, because, from 
its being colourless, it is much better fitted for the purpose. 
By engaging in sucii experiments, " mariners," Arago remarks, 
" Bill throw a light on a curious question of photometry : they 
will probably confer on navigation a means of observation which 
may prevent many shipwrecks ; and by introducing polarization 
into the nautical art, they will affoi-d an additional proof of what 
those individuals expose themselves to wiio unceasingly collect 
experiments and theories without any practical appbcation c£ 
them, meeting every remotistrance witli a contemptuous ctw 
bono."" £re long, we doubt not, ships generally, at least all 
those vessels specially occupied in geographical and hydrogra- 
phical researches, will before leaving port be provided with 
Nicol's valuable little instrument. 

4, Thermal Springs in the Columbia Territory. — In a let- 
ter to Professor Jameson from Dr Gardiner, dated 18th Sep- 
tember 1836, is the following notice :^" I have ascertain- 
ed tlie existence of three more thermal springs in the Columbia 
territory, in addition to those I formerly noticed.* Specimens 
of the water of these have been sent to me ; one only have 1 
been able to analyze ; but the quantity of water was too small 
to enable me to determine the numerical propordons of the in- 
gredicQts. These were carbonic acid in large quantity, carbo- 
nates of lime and magnesia, muriate and sulphate of soda, and 
silica ; the total amount of solid matter was =: £6,0 in 10,000 
parts of water. Its specific gravity was 1007-1.— The silica 
was in large quantity. It is situated on Bear River, which dis- 
charges itself into Great Salt Lake, in the desert between Snake 
River and Mexico, and is in the midst of a country from which 
I have specimens of obsidian and pumice. You may readily 

■ Ed. PhiL Jour. vol. sx. p. 206. 
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conceive how much all these make me regret the imposailMHty 
of my vtiiling those regions, bo intereetiug to the geognost'' 

5. Discovery o^ Carbonate and Sulphate of Litltia en a 
Spring. — A mineral spring recently discovered at Rosheim, be- 
tween Strashourg and Schelestad, has been found to conUdn 
two substances hitherto unknown as lagredienUof spring water, 
viz. sulphate and cartionate of lithia. 

6. Siliceous Sinter of Ice/and. — M. Robert, in bis account 
of the geology of Iceknd, mentions, that in the vicinity of the 
Geysers, the siliceous concretionary deposits coDstitutes mass of 
no less than four leagues in length. 

7. Native Mercury in Granite.— M. Alluaud sen. of Li- 
moges, has communicated to the Fhilomathic Society of Paris a 
notice regarding the mercury of Peyrat-le- Chateau, in the de- 
partment of Haute Vienne. The district is composed of differ- 
ent varieties of granite passing into each other, and also into 
pegmatite, gneiss, and similar rocks. It is in the decomposed 
quartzose granite of the esplanade of the ancient castle that dis- 
seminated liquid mercury has been found at various isolated 
points. 

8. Fall of part of Dent du Midi. — M. Elie de Beaumont 
read to the Geological Society of France a communication from 
M. Lardy upon the fall of a part of the Dent du Midi, one of 
the high Alps. This fall took place on the S6th of August 
1835. M. Lardy slates, thai on Tuesday ihe 25th of August 
there was a violent storm in the evening all round the Dent 
du Midi ; and it was asserted that its peak was often struck by 
the thunderbolt. Next day, the 26th, between ten and eleven 
o'clock in the morning, a very considerable portion of this peak 
suddenly broke off from its eastern edge, and precipitated itself 
with a dreadful crash upon the glacier which is situated upon 
the southern side of the Dent, and in its descent drew along 
with it an immense proportion of this glacier. This enormous 
mass of stone and ice fell into the deep ravine which separates 
the Dent du Midi from the Col de Salenfe, into which Ihe tor- 
rent of St Barthelemy runs. Speedily there issued from this 
gorge, through which this torrent flows to the valley of the 
Rhone, as it were, a mountain of black and viscid mire, on the 
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surface of which there floated vast masses of rock of all cli- 
ineDsions, some of them as much as twelve feet high. This li- 
(juid mass, like a flow of lava, directed itself towards the Rhone, 
across the forest of pines which covers this part of the valley, 
drawing along with it every thing it met in its way. Trees of 
the largest size were overturned, and crushed like reeds. On 
reaching the bank of the river, it precipitated itself into it, thus 
forming an expanse of mud, which was fearful to behold. The 
fragments of rock contained in the mud were also impelled in- 
to the Ithone, whose waters were thrown to the opposite bank, 
and forced to reascend their channel to a considerable distance. 
The great road covered by this mire and these atones became 
impracticable, and it, was necessary to construct, by means of 
fagots, &c. a new road on this elastic soil. For many days 
the communications between the high and low Valais were ef- 
fected by means of n bridge which was far from being stable, 
thrown across the torrent at the commencement of the gorge. 
It is impossible to conceive any thing more frightful than this 
ravine of from Msty to a hundred feet deep, with a breadth of 
from two to three hundred feet, and which augments in size as 
far as the Rhone, choked up with this really frozen mire, with 
its surface studded with great blocks of stone, and the trunks of 
trees. A small portion only of the peak fell to the northern 
side of the Dent du Midi, whicli, descending by a slope, covered 
a part of a glacier which is on that side.— After reading this 
notice from M. Lardy, M. Elie de Beaumont gave some addi- 
tional det^s regarding the phenomena, a part of which he had 
witnessed. He particularly insisted on what appeared esperaal- 
ly curious as to the mode in which the muddy currents, pro- 
duced by the fall, spread themselves over the great cone of de- 
bris of the torrent of St Barthelemy, and which is at an inclina- 
tion of from five to seven degrees. These torrents of mud did 
not contain perhaps a tenth part of water, and yet they displaced 
blocks of limestone several yards long, and even floated them 
on their surface for conaderable distances, almost as easily as 
a river floats ice. Notwithstanding its comparatively small di- 
men^ons, this phenomenon appeared to M. Elie de Beaumont 
to possess R peculiar interest, as leading to conclusions respect- 
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ing the mode by which ihc transport of diluvian blocks or 
boulders is ejected.— M. Huot, who was also an eye-witness 
of a part of this phenomenon, added some facts to the com- 
munication. The naluro of the soil, which was composed of 
calcareous schist and of a black marl, must bare necessarily faci- 
litated the ebonlement, A cloud of dust rose to a great height 
for many days after the event, which, from a distance, had all 
the appearance of a volcanic eruption. It was remarked, that 
a person might walk upon the fluid mass almost at the satne in- 
stant as it was extending itself in all dimensions. ' At the extre- 
mity of the valley, a deep valley of erosion was hollowed out in 
the Taswey. 

9. Tradf in Chromate of Iron.— Many years ago chromate 
of iron was discovered by Professor Jameson in the serpenUne 
rocks of the Shetlands, and afterwards on the mainland of Scot- 
land. This observation was in 18^ mentioned in one of the 
editions of his System of Mineralogy. Afterwards, his pnpil, 
the now well known and distinguished geologist, Dr Hibbert, 
fnund chrome-ore in such quantities in the Shetland groups, 
that the quarries of it opened after his visit have realized a very 
considerable return to the proprietors. It is exported from the 
Shetlands as a raw material. Since the year 18S6 this ore of 
iron has become in Norway, where it was discovered by the ce- 
lebrated geologist Esmark, an article of trade. It was, imtil 
the year 1831, exported in the rough state, and with but com- 
paratively little profit to the proprietors of the ground, to AI- 
lona, Hamburgh, Petersburg, England, and Holland. In the 
year 1830 not less than 1133 ship-pounds were sent to Havre 
de Grace alone. It being considered more profitable to export 
the prepared chrome in place of the crude ore, a company has 
been gat up at Drontheim for this purpose, which purposes to 
supply the cotton printers in Britain, France, and Germany, and 
also the porcelain manufactories, with prepared chrome. 

10. Ehrenberg's new Discovert/ in Palieontolagy — Tripoli 
composed ivhoUt/ of Iiifhsorial Eaniviir. — At the Royal Aca- 
demy of Sciences of Paris, July 11th, the following letter was 
communicated, dated Berlin the 3d of July, from M. Alexan- 
der Brongniart :— " I have to-day become acquainted with a 
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discovery entirely new, for which we are indebted to M. Ehrcn- 
berg, and which he has demonstrated to me in the clearest latLO* 
ner ; it is, that the rocks of homogeneous appearance, which a 
not very hard, friable, even fissile, entirely formed of ales, and 
which are known by the name of tripol), more or less soltd 
[Polierschiefer of Werner), are entirely composed of the exuviae^ 
or rather of the perfectly ascertained skeletons of infusorial ani- 
mals of the family of the BacUlarifE, and of the genera Cocca. 
nema, Gompkonema, Synedra, Gaillonella, he. These remaina 
having perfectly preserved the forms of the siliceous carcasses of 
tJtese infusoria, may be seen with the greatest deaniess through 
the microscope, and may easily be compared with living spedes, 
observed and accurately drawn by M. Ehrenberg. In many 
cases there are no appreciable distinctions. The species are dis- 
tinguished by the form, and still more surely by the number of 
septa or transverse lines which divide their small body ; and M. 
Ehrenberg, who has been able to count them by the microscope, 
has observed the same number of these divisions in living and 
in fossil species. They are the tripolis of Bilin in Bohemia, of 
Santa-Foria in Tuscany, and of other places which I do not 
remember with certainty (of the Isle of France, and of Francis- 
bad, near Eger, if I am not mistaken), which had given occa- 
sion to these curious observations. The slimy iron-ore of marshes 
is almost wholly composed of Gaillottella Jerrvginea. The 
greater part of these species are lacustrine, but there are also 
some marine, particularly in the tripoli of the Isle of France," 

— Ulnstittit, No. 166. Professor iTameson and Mr Nicol 

have examined carefully characterisdc specimens of pohshing- 
slate (Polierschiefer), and found in ihem numerous remains of 
lacustrine infusoria, thus confirmingihe discovery of Ehrenberg, 
in GO far as it applies to the Polier-slate. ,_ , ,. r 

11. Dinatherivm giganteum.~it is said there has been lately 
found in the ndghbourhood of Eppelsheim, at a depth of S8 
feet, the head of the Dinothcrium giganteum, the most colossal _, 
fossil quadruped hitherto discovered. The head is in a stale of 
complete preservation ; it measures 6 feel 3^ inches {French) in 
its greatest length, and it weighs about 500 pounds. There 
was found near to this head a humeral bone six feet long, which 
was considered to belong to the same animal. 
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12. Mass of Green Malachite of extraordinary size. — ^A few 
months ago there was met with in the mines at Nischne-Tagilsk, 
ID Busaio, a mass of green malachite measuring 16.2 French 
feet in length, 7.5 French feet in breadth, and 8.6 French feet 
in height, and weighing about 1300 Russian pounds. — Poggen- 
<hrfs Annalen, No. 1, 1836. 

13. The Coal FormtUion of the United States.— \. Valuable 
beds of bituminous or common black coal occur htm down in 
the carboniferous limestone, as well as in the higher accumula- 
tion of the common coal-bearing measures. 2. Bed.s of lime- 
stone, with marine animal remains, also occur in the true coal mea- 
sures. 3. The great deposits of atiffiracite or ^ance-coal be\ong 
not to the transiltoD scries, as formerly maintained, but to the 
eoal-formation properly so called. 4. There is an alternabng 
series of red sandstones and red shales, crowded with producteB 
and crlnoidal remains, and occasionally with caryophyllese, pec- 
tens, and spirifera;, supporting productive coal-measures, and 
resting upon a great body of mountain limestone, which lime~ 
stone rests upon old red sandstone. — Weaver in Lond. and Ed. 
Phil. Mag. Aug. 183fi. 

li. Difference of Temperature between Granite and Slate in 
the Cornish Mines. 

GRANITE. 
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These observations were in all cases made on jetting and run- 
ning streams of water, on their issuing from the unbroken rodi ; 
a mode which Mr Henwood thinks more likely to approach the 
true temperature of the earth at and near the place of observa- 
IJoD^ than if the thermometers \ 




i inserted in holes bored in 
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the sides of the gaUeries, as these are much affected by the air 
circulating in the vicinity, which, also, being itself exposed to so 
many disturbing causes, cannot be regarded as giving more than 
a very distant approximation to the real temperature of a given 
spot, — ^V. J. Henwood, F.sq. in Records of Science, Sept. 1836. 
16. The Uniformity of the Form <f Mountain Slopes in the 
Higher Alps, with an attempt to explain the facts , and an eX' 
position of tlie resulting consequences. — Everywhere, at the 
height of about SOOO feet above the level of the sea, in that line 
in which in the Alps the region [of forests terminates, and gives 
place to that of pasturage, there appear, as if by enchantment, 
great smiling plains of about a mile broad, and sometimes many 
leagues long, which are bounded by vertical walls of rock^ 
by fields of snow, or by slopes covered with debris, or rolled 
pebbles, On the contrary, if we descend lower, to the region 
where the forests cover the soil, there wc everywhere find rapid 
declivities, cut into the shape of gorges and of funnels. This 
constant difference in the form of the slopes is owing to the differ- 
ence of the vegetation by which they are covered. In those re- 
gions where the forests exist, not only do iheir roots protect thij 
rapid declivities of the rocks from the action of atmosplieric in- 
fluences, but their trunks also arrest the descent of the debris 
which fall from the more elevated rocks. These debris in the 
long run undergo a change, and arc converted into vegetable 
mould, which is ever making an addition to the soil which co^ 
vers the rock. Under these circumstances the valley which the 
mountain forms continues to be straight, having all the character! 
of a narrow defile. On the contrary, in those places in whidl 
the forests are wanting, the sides of the mountains being freely 
exposed to all the vicissitudes of the weather, are unceasingly' 
undergoing the process of decomposition, the bottom of th» 
valley is gradually filled up with the debris which are constantly 
descending, whilst the lateral slopes are ever gradually receding 
from each other. Attentive observation, continued for several 
successive years, and directed to the decomposition and rolling 
down of the slopes which are not protected by forests, would' 
supply the data for an approximate calculation of the length 
time which would be necessary for the formation of the entii 
valley. From these considerations we may at once perceive ho' 
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injurioUB is the process of denuding Ihe slopes of the Alps of 
iheir woody covering, a process whith unfortunately is every 
day, and every where, rapidly accomplishing; since the neces- 
sary consequence is, that thus the diiintegration rapidly proceeds, 
and the way is opened up whereby avalanches, and immense 
blocks of rocks, descend to the lowest and most cultivated parts 
of Ihe valleys. — Esther in Bib, Ihiiversel. 

16. Oiitke ChedkandCalcairegrossicrofMeudon. — M, Det^ 
hnyes has lately communicated to the Phitomathic Sotiety of 
Palis, some observations which he made in a quarry at Bas 
Mevdan, in which may be seen, as stated by M. d'Archiac to 
the Geological Society of France, the immediate contact of chalk 
and of the caicaire grassier, both of the formations, according 
to M. Deshayes, being clearly distinguished by the fossils they 
contain, — fossils which are altc^ether different in the two for- 
mations (terrain*). In this quarry is to be found, immediately 
above the hard chalk, or caillassi; a. bed of caicaire grassier, then 
different alternating strata of limestone, marl, and plastic clay ; 
then the thick bed of plastic clay, and finally the upper caicaire 
grassier. Tiie fissures, also, which penetrate into the chalk, 
proceeding from the upper surface of the bed of caillasse, are 
filled with a limestone which contains the shells of the caicaire 
grassier, which appears to M. lieahayes to confirm his opinicHi 
concerning the fixed distinction betwixt the two formations 
(terrains) which are superposed upon each other. M. Deshayes 
then, from these circumstances, maintains, that it ought not to 
be admitted as a general proposition, that the oldest tertiary for- 
mation is the lacustrine or plastic clay formation ; he thinks 
that the distinction between the chalk and the tertiary forma- 
tion, a distinction which is accurately determined by the differ- 
ence of the fossils peculiar to these two geological epochs, leads 
us to recognise at Mendon, tertiary marine strata, analogous to 
the caicaire grassier, and yet situated underneath the plastic 
clay, and in immediate contact with the chalk. M. Elie de 
Beaumont, who has also examined the same quarry, stated to 
the Society that his observations had led him to quite a different 
conclusion. He thinks that the separation between the chaHt 
formation and the tertiary strata is especially determined by the 
marked traces of distinct erosion which the waters have every 



I 



r 



Scientific InteUigencc — Botany. 37^ 

where produced on the surface of the chalk formation, as wtU as 
by the lacustrine deposits of clay, sand, pebbles, &c. which have 
been formed at the termination of this watery revolution. M. 
Elie de Beaumont found at Meudon the traces of such erosions 
immediately underneath the thick bed of plastic clay, parlicu-^ 
larised above by M. Deshayes, and accordingly be thinks that it 
is vith this bed that the tertiary deposits commence]; that the 
marine strata, which are situated lower down, ought to be cen- 
tered as belonging to the upper part of the chalk formation ; 
and that the zoological distinctions which M. Deshayes wishes 
to establish, and which in this case are supported upon a very 
few species only, the greater part of the shells collected here 
being indeterminable, are not sufficient to prevail against tha 
grand geological characters which the general arrangement of 
the two formations presents, and that the only conclusion which 
we can admit here, is one which must be admitted for several 
chalk formations in the south of France, viz. thai many species 
of animals, whose remains are found abundantly in the old ter- 
tiary formations, existed at the time of the deposition of the 
chalk formadon.— Procefdin^a of Phil, Soc. June 1836. L'lil: 
atitut. 
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BOTANY. 

17. Delightful Smell on approaching tropical lands Jrom 
—The coast of Chili, says Foeppig, " appeared nearly to re* 
aemble the desolate region of Terra del Fuego.'' Even the pst 
culiar smell was wanting which is usually perceived on ai^ 
proaching the coasts of countries l>etween the tropics, and. of 
which even animals are so sensible that they become restless, 
appearing to have a presentiment of the termination of their 
long confinement, and often boldly leap overboard to reach tlie 
shore, which they suppose to be close at hand. On this passage 
Foeppig says in a note, — " Whoever has made a voyage to the 
tropical countries of South America, or the West Indies, will 
always remember with pleasure the sensation which he experi- 
enced on approaching the land. Perhaps no sense is then so 
strongly aHected as the smell, especially if you approach the 
coast in the early hours of a fine summer's morning. On the 
coasts of Cuba, the first land I saw in America, on the 30th of 
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June 1822, all on board were struck with the very strong smelljt 
Ue that of violetfi, which, as the day grew more warm, < 
cintsed, or was lost amidst a variety of others, which were per- 
C^tible as we drew nearer the coast. During a long stay in tlie 
Saterior of this island, I became acquainted with the plant whick 
eniis such an intense perfume as to be perceived at the distance' 
of two or three milss. It is of the species Tetracera, and re-. 
markable for bearing leaves so hard that they are used by the 
native cabinet-makers, and otlier mechanics, for various kinds of. 
work. It is a ciimbing plant, which reaches the tops of the 
loftiest trees of the forest, then spreads far around, and in the 
rainy seasons is covered with innumerable bunches of sweet- 
smelting flowers, which, however, dispunse their perfume during, 
the night only, and are almost without scent in the daytime." 



\%. Extract of a Letter from M. Gay to M. de Blainvilld, dated 
Valdivia, 5th July 1835, rega}-dinff the habitx of Leeches of 
Chili, and tlie tendency exhibited by reptiles in the same country' 
to become viviparous. — It is a remarkable circumstance that here 
all the leeches live in the woods and never in the water; and, 
indeed, I cannot bolanise without having my legs injured by 
their punctures. They crawl on plants, trunks, and shrubs, and 
never approach marshes or rivers ; and the only one it has been 
my fortune to discover in such localities, is a very small species- 
(rf " Branchibolelie,'" which lives in the pulmonary cavity of the 
Auricula Domheii ,' it was in dissecting this molluscous animal 
that I met with it. In the neighbourhood of Santiago, I have 
discovered another species, which lives on the gills of the Asta- 
cuB. A fact not less interesting, and which nierils your atten- 
tion, is the tendency exhibited by reptiles to become vivipa- 
rous in these southern regions. The greater number of those I 
have dissected presented this remarkable circumstance. Thus, 
not only the harmless adder of Valdivia gives birth to living 
youpg, but also all the beautiful Iguanas allied to the genus 
Leposoma of Spix, and which, on account of their beautiful co- 
lours, I have, in the mean time, named ckrysosaums. The 
species which I have examined, even those which at Santiago 
deposit eggs, have all, without exception, presented this pheno- 
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menon, and I mav therefore be permitted to generalise. Tlie 
Batrachians have also afforded me some examples of this descrip- 
tion, although in general they are all oviparous. NevertbelMS 
a genus resembling the Rhmella of Fitzinger, and of which seve- 
ral species, rather prettily marked, form part of my collection, ■ 
is constantly viviparous, and therefore increases the proofs of a 
fact whicli is rendered more remarkable by the circumstance 
that all the examples occur in a radius of two or three leagues 
only- 
ID. On the Changes which the Stomachs of Crabs undergo dur- 
ing the period ^casting t/idr Shells. — A very accurate account 
of these changes is given by Dr K. E. V. Boer, in the sixth num- 
ber of Miiller^H Archiv 1834, Crabs, it ia well known, change 
their shells at a certain season of the year ; and it is a very old , 
opinion that they change their stomachs at the same lime, a new 
stomach being formed round the old, which is digested by the 
recently developed organ. Baer has proved that the crab's sto- 
mach consists of two coats ; one inner, which in every respect 
may be compared to a callous, liorny epidermis, and which is 
destitute of vitality ; and an outer or containing coal, transpa- 
rent, but sufficiently strong and vascular. The inner coat, as 
it is well known, consists of various and very curious parts, 
some resembling boncy plates, othera'compared to teeth ; now 
at the period when the crab changes its skin, it likewise casts 
the inner coat of the stomach, and on this account this pro- 
cess, analogous to the moulting of birds, and to the renewing of 
the hair in quadrupeds, is in the crab attended with very great 
constitutional disturbance, and a total interruption of the diges- 
tive function. Baer relates very accurately the changes which 
the stomach undergoes preparatory to the casting of its inner 
coat. It would be beside our present purpose to follow him in 
this description, however interesting. Some things he mentions 
are, however, specially worthy of remark ; in the first place the 
softer parts of the old epidermis or inner coat of the stomach are 
very rapidly digested in tiie stomach, as soon as it has recovered 
its functions, and has, whicii it does quickly, formed a new lin- 
ing on its inner surface. But there are other harder parts that 
cannot be so readily digested and dissolved, and which are other-"" 
wise disposed of. The hard and hollow bones, populary termed V" 
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ihe teeth, are got rid of by beiog diacbaiged tbiough the exr 
tensal orifioe conespondiDg to the mouth* There are other GoUd 
plates of the epidermic portion of the stomach, which are not 
of a shape calculated to irritate the new and tender epidermis, 
and consequently they can be retained with impunity, and are 
destined to perform a new and curious function, for according 
to Baer, these plates, for some time preparatory to the act of 
casting the shells, rapidly increase in weight and in solidity, so 
as at the period we are speaking they may be considered as fiorm- 
ing considerable reservcars of earthy matter, to be gradually 
dissolved and digested in the newly lined stomach, at the very 
time earthy matter is required by the animal for the fcurmatian 
of its new shell. These plates are popularly called crafr-atovw, 
and when submitted to the digestive process soon lose thdr 
roughness, and become smooth and polished before they are m- 
tirely dissolved. These crab-stones are chiefly composed of 
carbonate of lime, and Baer has proved, by repeated analysb, 
that the fluid contents of a craVs stomach contain (at the time 
these stones are in them) a considerable portion of lime, carbonic 
acid, and muriatic acid. It is interesting to observe, that the 
chemical investigations of Dulk render it highly probable, that 
the chief solvent in the crab^s stomach is the same acid which 
plays so important a pai*t in human digestion and in dyspepsia, 
\iz, Jree muriatic acid.'^Dibblin Medical Journal. 

ANTHB0P0LO6Y. 

20. Dreadful Effects of the Immoderate Use of Coca. — ^Dr 
Poeppig, in his Travels having mentioned the Coca plantations, 
gives a very long account of the remarkable plant, which has now 
become an indispensable necessary of life amongst the Indians of 
the Andes; and, as an article very extensively cultivated, deserves 
great attention. The coca {Erythroayhn Coca, Lam.) is a bush 
from six to eight feet high, somewhat like a blackthorn, which it 
resembles in its numerous small white blossoms, and the lively 
green of the leaves. These leaves, which are gathered and care- 
fully dried, are an article of brisk trade, and the use of them is 
as old as the first knowledge of the history of Peru. It is a 
stimulant which acts upon the nerves in the same manner as 
(qpium. Unhappily, the use of it has degenerated into a very 
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vbich seems incurable. The Indians of Americii, esj>ecial]y 
those of the Peruvian Andes, notwithstanding the civilization 
which surrounds them, have a vague sense of iheir own in- 
ciirabte deficiency, and hence they are eager lo relieve themselves, 
by violent escitements, from such melancholy feelings. This 
accounts not only for the use of the coca, but also for the bound- 
less love of spirituous liquors, which possesses scarcely any other 
people in the world in ao equal degree. To the Peruvian, the 
coca is the source of the highest gratification ; for under its in- 
6uence his usual melancholy leaves him, and his dull imagina- 
tion presents him with images which he never enjoys in his 
usual state of mind. If it cannot entirety produce the terrible 
feeling of over-excitement that opium does, yet it reduces the 
person who uses it to a similar state, which is doubly dangerous, 
because, though less in degree, it is of a far longer duration. 
This effect is not perceived until after continued observation ; for 
a new comer is surprised indeed at the many disorders to which 
the men of many classes of the people are subject in Peru, but 
is very far from ascribing them to the coca. A look at a deter- 
mined coquero gives the solution of the phenomenon : unfit for 
all the serious concerns of life, such a one is a slave to his pas- 
sion, even more than the drunkard, and exposes himself to far 
greater dangers to gratify liis propensity. As the magic power 
of the herb cannot be entirely felt, till the usual concerns of 
daily life, or the interru])tions of social intercourse, cease to em- 
ploy the mental powers, the genuine coquero retires into solitary 
darkness or the wilderness, as soon as his longing for this intoxi- 
cation becomes irrestslible. When night, which is doubly aw- 
ful in the gloomy forest, covers the earth, he remains stretched 
out under the tree which he has chosen ; without the proleclion 
of a fire near him, he listens with indiflerence to the growling 
of the ounce ; and when, amid peals of tinmder, the clouds pour 
down torrents of rain, or the fury of the hurricane uproots the 
oldest trees, he regards it not. In two days he generally returns, 
pale, trembling, his eyes sunk, a fearful picture of unnatural in- 
dulgence. He who has once been seized with this passion, and is 
placed in a situation that favours its development, is a lost man. 
Dr Poeppig beard in Peru truly deplorable accounts of young 
raea of good familie?, who, in an accidental visit to the woods, 
cc 3 
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began to use coca to pass away the time, soon acquired a relish 
for it, and from that moment were lost to the civilized world, 
and, as if under some malignant spell, refused to return to the 
towns. We are told how the relations at length discovered the 
fugitive in some remote Indian village, and, in spite of his tears, 
dragged him back to bis home. But these unhappy persons 
were as fond of living in the wilderness, as averse to the more 
orderly mode of life in the towns ; for public opinion condemns 
the white coquerOy as it does an incorri^ble drunkard among 
us. They, therefore, take the earliest opportunity of escaping 
to the woods, where degraded, unworthy of the white complexion^ 
the stamp of natural superiority, and become half savages, they 
fall victims to premature death, through the immoderate use of 
this intoxicating herb. 

SI. Effects of compressed Air on the Human Body.-^-^Dt 
Junod has communicated to the Academy of Science the results 
of his experiments with compressed air. In order to operate on 
the whole person, a large spherical copper receiver is employ- 
ed, which is entered by an opening in the upper part, and which 
has a cover with three openings ; the first for a thermometer^ 
the second for a barometer or manometer, and a third for 
a tube of communication between the receiver and the pump. 
The air in the receiver is perpetually renewed by a cock. 
When the pressure of the atmosphere is increased one-half, 
the membrane of the tympanum suffers inconvenient pressure, 
which ceases as gradually as the equilibrium is restored. Res- 
piration is carried on with increased facility ; the capacity of the 
lungs seems to increase; the inspirations are deeper and less 
frequent. In about eighteen minutes an agreeable warmth is 
felt in the interior of the thorax. The whole economy seems to 
acquire increased strength and vitality. The increased density 
of the air appears also to modify the circulation in a remark- 
able manner : the pulse is more frequent, it is full, and is re- 
duced with difiiculty ; the dimensions of the superficial venous 
vessels diminish, and they are sometimes completely effaced, so 
that the blood in its return towards the heart follows the direc- 
tion of the deep veins. The quantity of venous blood contained 
in the lungs ought then to diminish, and this explains the in- 
creased breathing of air. The blood thei;^ Is then determined 
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in a larger quantity to the arterial syBtem, and especially to 
the brain. The imagination becomea active, the thoughts are 
accompanied with a peculiar charm, and some persons are atTect- 
ed with symptoms of intoxication. The power of the muscular 
system is increased. The weight of the body appears to diminish. 
When a person is placed in a receiver, and the pressure of 
the air is diminished one-lburth, the membrane of the tympanum 
is momentarily distended ; the respiration is inconvenienced, the 
inspirations are short and frequent, and in about fifteen or 
twenty minutes there is a true dyspncea. The pulse is full, 
compressible and frequent; the superficial vessels are turgid. 
The eyelids and lips are distended with superabundant fluids, 
and hemorrhage and tendency to syncope are sometimes in- 
duced ; the skin is inconveniently hot, and its functions increased 
in activity ; the salivary nnd renal glands secrete their Huids 
less abundantly.— Lonrf. and Edin. Phil, Joum., August 183G. 

32. Manner of ditaining Blood in cases where Ike Vein does 
not yield H readily ; by Dr Burdach.—The plan is applicable 
to all cases where open veins do not give a sufficient quantity 
of blood, or in bleeding fat persons where the veins are not very 
apparent. To produce the effect, says M. Burdach, it is mere- 
ly sufficient to apply a ligature also on the other arm, as is 
you were about to open a vein in it. After an interval of from 
two to ten minutes, the vessels of both arms will be swollen and 
full of blood. As soon as the person feels numbness, the liga- 
ture is to be relaxed, and compression made with the thumb, 
that the blood of the open vein may flow in a jet ; the flow of 
blood is to be kept up or stopped by tightening or relaxing both 
ligatures. — Grafe et WaHker Journal der Chirurgie. DubUn 
Medical Journal. 

23, Poisoning' by Arsenic cured by the Hydrated Triloxide of 
Iron.— A remarkable ease of this description is recorded in the 
Gan. Med. tie Paris (22d August 1835) by M. Mondd. The 
subject of it was a hair-dresser, thirty.five years of age, who, in 
a paro.Nysm of delirium tremens, swallowed a drachm and a half 
of white oxide of arsenic. Half an hour afterwards (he antidote 
was given to him, suspended in water, and he drank in twelve 
hours all the tritoxide produced by the decomposition of five 
ounces five drai^ins of the trito-sulphate of iron. He bad no 
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Tiolent colic, and twenty-hours afterwards experienced scarcely 
any uneariness.— 'iftui. 

S4. Anatomiad and Physkllogtcdl Remarki on Hunchbadcs. 
-—Although the obsenrations of Dr Stem, recorded in MiiUer^s 
Archiv, cannot be said to throw any new light upon this sub- 
ject, yet they have served to place in nearer juxtaposition, and 
have elicited some curious points of comparison on the organi- 
zation of this deformied class of persons. Even the most inat« 
tentive observer must have remarked the sort of family likeness, 
both of mind and body, that rans through the individuals la- 
bouring under this deformity, a likeness arising not merely from 
the existence of a hump in all, but from a similarity in com- 
plexion, in the general form of the head, and in tbe care-worn, 
superannuated appearance of the face. Their limbs, too, have 
all the same disproportioned appearance, and seem evidently 
fashioned to serve a trunk of largei: proportions. But though 
the growth of other parts, as for example, the extremities, has 
not been suppressed equally with the growth of the trunk, yet 
neither has the development of these parts proceeded regularly, 
and it is to this curious phenomenon that the memoir of Stem 
is directed, for he proves that the different bones of the extre- 
mities in hunchbacks do not bear their due proportion to each 
other. Thus the thigh-bone is somewhat shorter than it ought 
to be, even in proportion to the diminished stature of the indi- 
vidual, while the bones of the feet are very large, and suited to 
a much taller person ; of all the bones the humerus is propor- 
tionally the longest, and to this is owing the great comparative 
length of the upper extremities in people thus deformed. The 
skulls of hunchbacks present a very curious proportion between 
the cranium, properly so called, or l)rain case, and the skeleton 
of the face. In fact the former equals in size that of a well 
grown adult, while the bones of the face remain undeveloped 
and small, as in childhood ; this gives their physiognomy a 
very curious expression, for in their heads old age and wisdom 
seem associated with several of the elements of childhood and 
simplicity. In the form of the lower jaw, in the great size of 
the mouth, and the compressed flatness of the lips, in the sharp 
elongated nose, we recognise a striking likeness between all 
hunchbacks. It is curious thus to find that a disease of one or 
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of a few vert«brK, occurring oi an early period o^ life, serves 
not merely as a foundation for a permanent deformity in the 
■pine itself, but proves that means of modifying the size and 
ritspe of even distant organs, such as the bones of the face and 
of the extremities ; an occurrence of this sort taking place before 
our eyeR, and long after birth, teaches us what we may expect 
fiom injuries or diseases of any important organ during the 
growth of the fcetus ; prepares us for expecting that certain 
msltbnnations of central organs necessarily give rise to secotid- 
ary disturbances in the development of some given parts lying 
Biore in the circumference. It would be extremely interesting 
to determine what influence the nUualion nfthe hump has in dis- 
turbing distant development ; is the genera! formation of the 
/ooe and limbs, when the hump arises low in the back, different 
from that which distinguishes those whose humps occupy a si- 
tuation higher up ? .f It is curious enough, and contrasts strongly 
with the effects on the facial development produced by a hurap 
on the back, that some infants are born with the face fuUy 
formed, but wanting the brain and spinal marrow ! — Ibid. 

25. Socrates not poisoned by Hemlock. — Dr Christison, in his 
memoir on hemlock, in the Edinburgh Philosophical Transac- 
tions, state!^, that the poison which terminated the existence of 
Socrates was not our hemlock, or, at least, that the description 
given of the symptoms produced by the action of the poison do 
not correspond with those of the hemlock known to us. Plato 
says, " When he felt his limbs grow weary, he lay down on his 
back, for so the man had told him to do, and at the same time 
the person who administered the poison went up to him, and 
examined, for a little while, his feet and legs, and then squeezing 
his foot strongly, asked him whether he felt him do so ? So- 
crates replied, that he did not. After this the man did the 
same to his legs, and proceeding upwards in this way, shewed 
that he was cold and stiff. As ho approached him he said lo 
us, that when the clfects of the poison would reach the heart, 
Socrates would depart ; and now the parts about the lower 
belly were cold, when he uncovered himself (for he was covered 
up), and said, which were bis last words, Crito, we owe Escula- 
pius a cock, pay the debt, and do not forget it. It shall be done 
(replied Crito), but cousider whether you have any thing else to 
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$9fn Soamkes ansirered not^ but in a short time was convuIsedA 
Tbe faUowing were the phenomena observed when condny or 
the essence dT hemlock, was admiiustered :— ^' Six drops were 
allowed to fall into the back of the throat of a young active 
puppy ten weeks old. In thirty seconds there was sudden ^ooa> 
vulsiYe respiration, and some stiffiiess of the hind legs, imme* 
diately followed by great feebleness of those legs. In a few se^ 
conds the fore*legs became also very feeble. In axty seconds 
from the time the poison was introduced the breathing ceased* 
Slight convulsive tremors followed for a single minute more*^ 
The author concludes that the ancient poison is still unknown 
to us» 

126. DeaA cf Mr David Dou^asj* extracted Jrom a LeUer 
bjfj. Goodrich and J. Diett, publMed in theKe Kunrn Haxoeaij 
a paper printed eat Honohdu^ Nov. 26. 1884, and inserted im 
SUKmarCe American JoumaL-^^^ From Edward Gumey, an 
Englishman^ we received the following account of the tragk»l 
scene : About ten minutes before six o^dock in the morning, 
Mr Douglas arrived at his house on the mountain, and wished 
him to point out the road to Hilo, and to go a diort distance 
with him. Mr Douglas was then alone, but said that his man 
had gone out the day before (this was probably John, Mr 
Deiirs coloured man). After taking breakfast, Edward accom- 
panied Mr Douglas about three-fourths of a mile, and after di- 
recting him on the path, and warning him of the traps, went on 
about half a mile further with him. Mr Douglas then dismissed 
him, after expressing an anxious wish to reach Hilo by evenings 
thinking that he could find out the way himself. Just before Ed- 
ward left him, he warned him particularly of three bullock traps, 
about two miles and a half a-head, two of them directly on the 
road, the other on the side. Edward then parted with Mr 
Douglas, and went back to skin some bullocks which he had 
previously killed. About eleven oVlock two natives came in 
pursuit of him, and said that the European was dead, and that 
they had found him in the pit in which the bullock was. They 

- • Mr Douglas was born at Perth, Scotland, and had travelled in various 
parts of the world as a naturalist, connected with the Horticultural Society 
of London. He was engaged in his scientific pursuits when he met with the 
faUl ^pcident. It took place on the 19th of July 1834. 
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mentioned, that as they were coming up to this pit, one of thedi' 
observing some of the clotliing on the side exclaimed lok, but in 
a moment afterwards discovered Mr Douglas within the cavp, 
trampled under the feet of the bullocli. Tiiey went back im- 
mediately for Edward, who left his work, ran to the hriuse for 
a musket and ball, and hide, and on coming up to the pit, found 
the buUock standing upon Mr Douglas's body. Mr Douglas 
was lying upon his right side. He shot the animal, and after 
drawing him to the other end of the pit, succeeded in getting out 
the body. His cane was with bira, but the bundle and dog were 
not. Edward, knowing that he had a bundle, asked for it. Af- 
ter a few moments' search, the dog was heard lo bark, at a short 
distance a-hend, on the road leading to Hilo. On coming up to 
the place, he found the dog and the bundle. On further exa- 
mination, it appeared that Mr Douglas had stopped for a mo- 
ment and looked at the empty pit, and also at the one in which 
the cow had been taken ; that after passing on up the hill some 
fifteen fathoms, he laid down his bundle, and went back to the 
pit in which the bullock was entrapped, and which lay on the 
ade of the pond opposite to that along which the road runs, and 
that whilst looking in, by making a missteps or by some other 
fatal means, he fell into the power of the infuriated animal, 
who speedily executed the work of death. 
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The Northern Flora, or a Description oflJie Wild Plants belonging la 
tlte North and East of Scotland; with an account of their places i^ 
growOi and properties. By Alex. Murray, M.D. Part I. 8vo. 
Pp. 163. Adam fc Charles Black, Edinburgh ; Brown & Co. and' 
Clark & Son, Aberdeen ; and Smith & Elder, London. <.' ■ 

In his preface the author justly remarks, that the Flora Scotica 
of Lighlfoot, and the more recent work of Sir William Jackson . 
Hooker, belong rather to the southern and western parts of the king- 
dom than to Scotland in generaJ. The late eminent Mr Don of 
Forfar (fether of Professor Don of London) long ago made known 
the botanical riches of the Clova IVIoantuins ; and some partial lists 
of the plants of the Orkney Islands, and of the county of Suther- 
land, likewise appeared : but, with these exceptions, the boton; of 
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the north of Scotkady properly to called, hat in a great 
been unexplored, or at least its treaiores have remained uiqpvliiUik 
ed. The present work is intended to supply the defiaency. In his 
arrangement Dr Murray has not adopted the Natural Orders, but 
has followed the Linneean System. This first part proceeds as fiur 
as Cnscnta in Pent^ndria Digynisy (this genns, however, being, by 
TOifltalfAj iq^iparently indnded in the order Monogynia), but does net 
embrace any of the Umbellifer». In his descriptions of species, Dr 
Murray has deviated widely from the Linnsean canon. He does not 
first give the decidedly spc^cific characters in a certain number of 
words, and then a detailed description in a separate paragraph ; but 
he combines the characters requisite for distinguishing one species 
from another, with any other points deemed useful or interesting. 
If this plan detract from the rank of the publication as a strictly 
botanical work, it will perhaps render it more popular. The num- 
ber of rare alpine species descrilnsd by Dr Mnrray, even in tius 
portion of his labours, will surprise and delight the lowland beta* 
nist. He will here learn, that amid the Clova Mountains of Angus, 
he may, in the course of one summer day, fill his vasculum widi 
such plants as Veronica alpina, Saxifrage rivularis, Gentiana nivali% 
Alopecnrus alpinus and Phleum alpinum. In the extreme norA, 
again, almost at John O'Groat's, he may pick the Pingnionla alpina 
and Primula Scotica. Regarding this last, we may remark, that it was 
first brought to Edinburgh from the Orkney Islands by Dr Neill in 
1806, as an insular variety of Primula far inosa ; but, on being culti- 
vated by Mr Don, at the Botanic Garden, was pronounced by that 
acute botanist to be specifically distinct. Dr Murray most justly 
bears testimony to the " discoveries of Mr Don having been lately 
confirmed and extended f and we regret, therefore, 'that he should 
have seemed to throw the slightest doubt on the feet of Hierochloe 
borealis (Holcus odoratus, Lin.) being a native of Forfarshire, by 
using the expression, " said to have been found there by Mr Don.*' 
The far more showy and more easily observed plants, Sonchus coe- 
ruleus and Lychnis alpina, originally discovered by Mr Don, long 
baffled the seiurch of more recent herborizers, but were at length 
found in plenty by Dr Graham and his students. There seems no 
reason to doubt, therefore, that though the less conspicuous holy- 
grass has hitherto eluded the keen eyes of the Professor of Botany, 
and his zealous pupils, it, too, will one day repay their indefatigable 
toils in some << narrow mountain valley," — the habitat assigned to it 
by Mr Don. And which <* narrow*' as it may sound at the fire-side. 
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will probably be found of very reipectable amplitude, the botaDUt 
of Forfar being noted for nnderrating alpine distances. 

But we have not room to enlarge. Let Dr Murray go on 
with equal care and zeal, and we confidently predict, from the 
apeQimen now published, that liU work will prove one of the meet 
interesting of local Floras.* In an appendix we find " Notes from 
the Ancients," by Mr Francis Adam, on some of the nuljve plant! 
described in this part of the Flora, curious and amusing enough ; and 
also " Observations on the Agricultural properties of several of our 
native plants,'' by the Rev Mr Farquharson — observations which 
will be found interesting and important to all enterprising and im- 
proving agricnltnristB and sheep -farmers. 
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• While this sheet is in the press we learn that the "saxifrage more eiclu. 
aively confined to the mountains, but found on the coast of Banf&hire," men- 
tioned at p. :di. of Dr Murray's prefece, has recently been ascertained to be 
oneof the varieties of the very variable Saxiiragahypnoides, Linn. — a species 
which occurs sparingly on Arthur's Seat hills at Edmburgb. We have ah»> 
heard that, rince the publication of the first part of the Northern Flora, El>^a 
caridna (Schoenus monoicui) has l>eeo fbund in Srsemar, by lUr C 
_. BIckie, surgeon. ' ^.^~.^.— ^— — -^.-. " 
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■Mdts in machinery, or apparatus for cardinf|[ wool, and doffiaxt straigbten* 
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or other similar substances.**— 29th July 1836. 

io. To Walter Hancock of Stratford, in the county of Essex, eug^eer, 
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—29th July 1836. 
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eiupneer, fat an invention of *' certain improvements in machinery for sawing 
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certain improvements in the machinery or apparatus for spinning or twisting 
cotton and other fibrous substances." — 11th August 1836L 

15. To Samuel Hall of Basford, in the county of Nottingham, gentleman, 
for an invention of ^ improvements in propelling vessels, siso improvements 
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of some of which improvements are applicable to other useful purposes." — 
loth August 1836. 

16. To Thomas Earl of Dundonald of Regent's Park, in the county of 
Middlesex, fur an invention of '' improvements in macliinery and apparatus 
applicable to purposes of locomotion." — 15th August 1836. 

17* To Joshua Bates of Bishopsgate Street in the city of London, mer- 
chant, for an invention, communicated by a foreigner residing abroad, of 
^ certain improvements in machinery for cleaning and preparing wool." — 
19lh August 1836. 

18. To John Sharp of the burgh of Dundee in the county of Forfar in 
North Britain, flax-spinner, for anmvention of*' certain niachinery for con- 
verting ropes into tow, and certain improvements in preparing hemp or flax 
for spinning ; also certain improvements in certain machinery for the pre- 
paration thereof for spinning, part of which improvements are also applicable 
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19. To James Champion of Manchester, in the county of Lancaster, ma- 
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20. To John SpRixoALLof OultoninthecountyofSufiTolk, iron-founder, for 
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2d September 1836. 

21. To Richard Thomas Beck, of the parish of Little Stonham in the 
county of Suffolk, gentleman, for an invention, communicated by a foreigner 
residing abroad, *' of new or improved apparatus, or mechanism, for obtain- 
ing power and motion to be used as a mechanical agent generally, which he 
intends to denominate Rotae Vivae."— 10th September 1836. 

22. To Henry Scott Junior, and Robert Stephen Oliver, hatters in 
the city of Edinburgh, for an invention, communicated by a foreigner resid- 

inff- abroad, *' of a certain improvement or Vmipto^emetvts in the manufacture 
aflaaU^ caps, and boDnets."— 10th Septembei \^^^. 
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